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INTRODUCTION 


General 


In  our  present  organized  society  of  specialized  production, 
agricultural  products  are  seldom  marketed  directly  to  consumers. 
This  is  particularly  true  of  meat  and  other  products  yielded  from 
livestock  slaughter.  Livestock  to  be  converted  into  meat  are 
usually  purchased  and  slaughtered  by  a  commercial  packer  and  pass 
through  several  transportation  and  service  agencies  before  reaching 
final  consumption.  In  this  round-about  system  of  production,  con- 
sumer preferences  for  different  products  from  livestock  slaughter 
are  reflected  back  from  the  retail  meat  market  through  the  packer 
to  the  farmer  by  the  pricing  system.  It  is  in  response  to  this 
derived  demand  that  farmers  allocate  their  production  resources. 
Thus,  it  is  important  that  the  method  of  marketing  slaughter  live- 
stock accurately  reflect  back  to  the  farmer  consumer  preferences 
for  livestock  products. 

In  this  interest,  consideration  has  been  given  to  the  system 
of  marketing  slaughter  livestock  by  carcass  weight  and  grade. 
Under  this  system  of  marketing,  payments  for  livestock  are  made 
after  slaughter  and  prices  are  based  on  the  actual  carcass  weight 
and  grade.  In  the  present  marketing  system,  prices  are  determined 
before  slaughter  and  are  based  upon  an  estimated  value  of  carcasses 
and  by-products.  Thus  it  is  thought  that  the  differences  in  value 
to  the  packer  of  different  animals  would  be  more  accurately  reflected 
back  to  farmers  in  the  system  of  marketing  by  carcass  weight  and 
grade • 


This  marketing  system  is  actually  used  in  at  least  one 

packing  plant  in  the  United  States  and  more  extensively  in  other 

countries.  The  Shcn-Valley  Meat  Packers,  a  cooperative  Mat 

packing  plant  in  Virginia,  has  Veen  baying  r.li  kinds  of  slaughter 

livestock  by  carcass  weight  and  grade  since  19*4-9. 1  The  system  is 

used  to  market  slaughter  hogs  in  Sweden,  Denmark,      nd,  and 

o 
Canada."  The  National  Advisory  Beef  Committee  of  Canada  has 

recommended  that  beef  cattle  also  be  marketed  by  carcass  weight 

and  grade. 3  This  is  evidence  at  least  that  marketing  by  carcass 

at  and  grade  is  adaptable  to  t  situation  for 

some  kinds  of  slaughter  livestock  in  Sweden,  Denmark,  England, 

and  Canada.  However,  it  is  recognized  that  marketing  conditions 

in  these  countries  are  not  entirely  comparable  to  that  found  in 

the  United  States.  Therefore,  research  work  has  been  initiated 

to  determine  the  desirability  and  practicability  of  marketing 

slaughter  livestock  by  carcas.  rade  in  this  country. 

19^-7,  the  North  Central  Livestock  Marketing  Research 

Committee  in  the  United  States  set  up  the  Cooperative  Regional 

Research  Project,  "Marketing  Slaughter  Livestock  by  Carcass 

Weight  and  Grade,"  Ten  state  agriculture  experiment  stations 


l/'rCooperative  Opens  Modern  Plant  in  Western  Virginia" 
The  National  Provisioner.  November  5,  194-9,  p.  15. 

2/Shepherd,  Geoffery,  Livestock  Marketing  Methods  in  Denmark, 
great  aif.it j-an,  and  Canada  (Iowa  Agr.  Expt.  Sta.  33ul."353T, 
January  1937,  p.  160.  ' 

n  ^  3/k©Port  of  the  Sub-committee,  The  Practicability  of  Selling 
p/ttle  by  Carcass,  Weight  and  Grade  (Minister  of  ArjricultureT™"^ 
March,  194-2.  '  * 


have  been  participating  in  this  project,  each  studying  the  specie 
of  livestock  to  which  it  is  particularly  adapted.  At  present, 
the  marketing  of  slaughter  cattle,  hogs,  veal  calves,  sheep  and 
lambs  by  carcass  weight  and  grade  are  each  being  studied  by  one 
or  more  state  experiment  stations.   The  Kansas  Station  has  been 
cooperating  on  the  sub-project,  "Marketing  Slaughter  Cattle  by 
Carcass  Weight  and  Grade." 

The  specific  objectives  of  the  Cooperative  Regional  Research 
Project  as  taken  from  the  Project  Outline  are  stated  below. 

1.  To  determine  how  accurately  the  present  method  of 
feting  slaughter  livestock  in  the  United  States  reflects 

back  to  producers  the  differences  in  value  to  the  packer  of 
different  animals. 

2.  To  determine  how  accurately  a  system  of  sale  by 
carcass  weight  and  grade  reflects  these  differences  in  value 
of  slaughter  livestock  to  producers. 

3.  To  determine  the  economic  and  physical  problems 
involved  in  marketing  slaughter  livestock  by  carcass  \;eight 
and  grade  and  possible  solutions  to  these  problems. 

To  achieve  these  objectives,  consideration  must  be  given  to 

the  reflection  back  to  farmers  of  the  value  of  by-products  as  well 

as  carcasses.  This  is  evident  since  both  carcasses  and  by-products 

from  livestock  slaughter  contribute  to  tho  value  of  animals  to  the 

packer.  Tables  1  and  2  indicate  the  proportion  of  total  income  to 

packers  attributed  by  meat  and  by-products. 


X/Intev±m   Report,  Cooperative  Regional  Project  NCM-3, 
February  1,  1950,  pp.  1  and  2. 

2/Project  Outline,  Cooperative  Regional  Research  Project, 
(NCM-3),  "Marketing  Slaughter  Livestock  by  Carcass  Weight  and 
Grade,"  North  Central  Regional  Livestock  Marketing  Committee, 
19**7. 


Table  1.  Proportion  of  total  income  from  by-products  of  different 
species  of  livestock  in  large  packing  plants. * 


Sheep 
Steer 
Calf 
Hog 


Percentage  :  Percentage  from 
income    :  all  by-products 
from  meat   :  including  hide 


81  A 

07.3 
92.8 
96.6 


18.6 

12.7 
7.2 

3A 


Percentage 

income  from 
hide  or  pelt 


8.6 
Sold  with  carcass 
Sold  with  carcass 


2/Data  from  Readings  on  By- Products  of  the  Packing  Industry, 
University  of  Chicago  (Chicago,  Illinois,  19^1),  p.  10. 


Table  2.  Proportion  of  total  income  from  by  products  of  steers 
in  a  cooperating  packing  plant. •*■ 


:  Percentage  :  Percentage  :  Percentage  :  Percentage 
:  income  from  :  income  from  :  income  from:  income  from 
:  meat t  hide :  oleo  fat   ;  offal2 


Steer 


90. #f 


^.88 


.77 


3.51 


1/Data  calculated  from  individual  slaughter  test  sheets  of 
14-0  steers  in  a  cooperating  packing  plant. 

2/0ffal  includes  the  credit  given  for  all  by-product  items 
other  than  hide  and  "oleo  fat. 


It  will  be  noted  from  the  tables  that  by-products  are 
particularly  important  in  the  marketing  of  slaughter  cattle. 
The  value  of  by-products  from  slaughter  cattle  usually  exceeds 
the  cost  of  buying,  slaughtering,  processing,  and  selling  of  beef 
carcasses  as  well  as  by-products.1  Consequently,  before  the 


1/Dowell,  Austin  A.,  Gerald  Engelman,  Evan  F.  Ferrin,  and 
Phillip  A.  Anderson.  Marketing  Slaughter  Cattle  by.  Carcass 
"eiffot  ~M  Grade  (Minnesota  Agr.  Bxpt.  Sta.  Tech.  Bui.  181), 
February,  19^9,  p.  39. 


desirability  and  practicability  of  marketing  slaughter  cattle 
by  carcass  weight  and  grade  can  be  determined,  consideration 
should  be  given  as  to  how  the  value  of  by-products  are  refelcted 
back  to  farmers  under  the  carcass  weight  and  grade  system. 

Research  directed  toward  this  end  has  been  included  in  the 
Cooperative  Regional  Research  Projects.  This  research  will 
consist  mostly  of  an  analysis  of  all  the  data  collected  on 
selected  by-products  by  cooperating  states.  Through  this  analysis, 
an  attempt  will  be  made  to  determine  defferential  by-product 
credits  which  should  be  allowed  for  carcasses  of  different 
classes,  weights,  and  grades.  The  by-product  study  presented  in 
this  thesis  is  in  cooperation  with  and  a  part  of  this  larger 
regional  study. 

Review  of  Literature 


Research  on  cattle  slaughter  by-products  in  connection  with 
the  regional  carcass  weight  and  grade  project  has  been  the 
principal  source  of  literature  which  has  particular  application 
to  this  study.  Three  major  studies  on  marketing  slaughter  cattle 
by  carcass  weight  and  grade  have  been  published  and  each  included 
limited  research  on  by-products.  These  studies  were:  1.  "The 
Practicability  of  Selling  Cattle  by  Carcass  Grade  and  Weight" 
made  by  the  Canadian  National  Advisory  Beef  Committee,  2.  "Mar- 
keting Slaughter  Cattle  by  Carcass  Weight  and  Grade"  published 
in  19*+9  at  the  Minnesota  Agriculture  Experiment  Station  in  con- 
nection with  the  Cooperative  Regional  Research  Project,  3.  "Mar- 
keting Slaughter  Steers  by  Carcass  Weight  and  Grade",  a  master's 


thesis  written  in  19^9  at  Kansas  State  College  by  Glen  Allen. 

Table  3  was  taken  from  the  report  of  the  Canadian  Study. -1- 
The  weights  of  the  various  items  were  taken  from  the  yield  card 
made  up  by  Swift  and  Company  of  Chicago.  It  was  stated  in  the 
report,  "In  order  to  check  on  the  Chicago  standards,  22  animals 
were  checked  through  the  packing  plant  and  the  results  agreed  with 
these  standards."  The  prices  used  in  the  table  were  the  current 

prices  received  by  packers  in  Vancouver  during  February,  19^2. 

p 
The  following  observation  is  quoted  from  the  Canadian  Report. 

In  this  study  with  cattle  selling  at  9  to  10  cents 
per  pound  live  weight  the  hide  and  fancy  meat  had  a  value 
of  from  8.5  to  10  per  cent  of  the  value  of  the  animal. 
The  percentage  value  was  slightly  higher  with  small  animals 
than  with  large  animals,  mainly  because  the  hide  of  small 
animals  is  heavier  in  proportion  to  the  body  weight  than  is 
the  hide  of  larger  animals. 

In  the  study  made  at  Minnesota  on  marketing  slaughter 
cattle  by  carcass  veight  and  grade,  physical  data  on  hides  were 
obtained. ^  The  Identity  of  each  hide  was  maintained.  The  fol- 
lowing paragraph  describes  the  procedure  used  for  analysis  of 
hide  data.  The  tentative  results  indicated  in  the  latter  portion 
of  the  quote  has  particular  bearing  upon  this  study. 


3/Report  of  Sub-Committee,  pj>.  cit. ,  p.  9. 

2/Ibid.,  p.  8 

3/Dowell,  A.  A..,  Gerald  Engelman,  Evan  F.  Ferrin,  and  Phillip 
A.  Anderson,  ojd.  cit.,  p.  U-0. 

if/Ibid.,  p.  kO. 
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Scatter  diagrams  wore  prepared  in  which  individual 
hide  weights  vere  plotted  against  individual  live  weights 
and  individual  carcass  weights  for  steers,  heifers,  and  cows 
combined,  for  each  class  separately,  and  for  the  different 
grades  and  breeds  within  each  class.  In  all  of  the  scatter 
diagrams  there  was  a  tendency  for  the  weight  of  hides  to 
increase  with  the  increase  in  the  weight  of  the  animals. 

on  steers,  heifers,  and  cows  were  combined  the  positive 
relationship  was  pronounced  but  there  was  considerable  scatter 
about  the  regression  line.  The  scatter  was  reduced  when 
the  data  were  segregated  on  the  basis  of  the  sex,  breed,  and 
grade  of  the  animals,  but  the  number  of  individuals  in  many 
categories ' was  too  small  to  permit  an  accurate  determination 
of  the  effect  of  each  separate  factor. 

A  scatter  diagram  of  hide  weights  on  live  weight  from  69 

good  grade  Hereford  steers  was  presented  in  the  bulletin.  The 

regression  line  was  definitely  positive  which  merely  indicated 

that  the  hide  weights  increased  with  the  weight  of  the  animal. 

However,  it  was  noted  that  even  though  the  diagram  included  only 

steers  of  the  Hereford  breed  that  yielded  carcasses  in  the  good 

grade,  hide  weights  at  any  particular  live  weight  \7ould  be  expected 

to  fall  within  a  range  of  h,h   pounds  above  or  below  the  regression 

line  one-half  of  the  time.1  If  nothing  else,  this  indicated  a 

high  degree  of  variability  among  hide  weights. 

Glen  Allen,  in  a  thesis  on  "Marketing  Slaughter  Steers  by 

o 
Carcass  Weight  and  Grade,"  made  a  preliminary  study  on  the 

variability  of  hide  and  oleo  fat  yields  from  l*+0  steers  which 

were  analyzed  in  his  study.  He  indicated  the  variability  of  hide 


l/Ibid.T  p.  hi. 


2/A.llen,  Glen,  Marketing,  Slaughter  Steers  by  Carcass  Grade 
and  Weight.  (Master's  Thesis,  Kansas  State  College  )  19'+9,  pp. 
52-53. 


weights  by  Baking  dot  charts  of  hide  weight  on  live  weight  for 
all  grades  containing  1^-  or  more  steers.  He  presented  the  fol- 
lowing table  to  indicate  the  variability  among  oleo  fat  yields 
within  one-third  of  carcass  grades. 


Table  h.     The  mean  fat  weight  and  standard  deviation  by  carcass 
grade,  l*fO  head  of  steer s.l 


Carcass          : 

Number 

s           Mean 

t     Standard 

Erade            : 

of  head 

:        (pounds) 

:     deviation 

AA  2 

1 

t  v' - -" 

16.50 

AA  3 

1* 

28.75 

___ 

A  1 

23.71 

8.92 

&  a 

16 

21.95 

*f.89 

A  3 

1+0 

18.77 

*f.29 

B  1 

21 

17.75 

5.12 

B  2 

20 

16.2H- 

>+.79 

B  3 

1 

12.25 

a*  ■••Ml 

C  3 

k 

0.19 

Htrn 

D  1 

21 

7.^2 

urn 

E  1 

1 

5.75 

l/ibid.,  p«  £« 

Allen's  conclusions  of  his  analysis  of  hide  and  oleo  fat 
yields  are  quoted  in  the  following  paragraph. 

As  a  result  of  these  preliminary  studies,  it  is  the 
writer's  opinion  that  any  variability  studies  of  this 
type  should  be  done  in  accordance  to  grade,  sex,  live 
Wight  and  the  season  of  tho  year  before  any  conclusions 
are  reached. 

The  whole  tenor  of  literature  making  reference  to  by- 
products in  connection  with  marketing  by  carcass  weight  and  grade 
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is  summed  up  in  the  following  quote  from  Engelman. 

Another  broad  area  of  investigation  is  an  analysis  of 
the  by-products  from  the  slaughter  process.  Of  these  the 
most  important  are  the  hide  in  cattle  and  calves  and  the 
pelt  in  lambs.  The  composite  value  of  these  and  other 
by-products  generally  exceeds  the  cost  of  slaughtering  and 
thus  provides  an  incremental  value  above  that  of  the  carcass 
alone  .  .  .  Since  the  value  contribution  of  these  by- 
products, particularly  the  internal  fats  and  edible  organs, 
might  vary  considerably  by  grade,  vei     id  sex  of  the 
animal,  there  would  be  considerable  merit,  therefore,  in 
determining  the  approximate  yields  of  the  various  by-products 
in  order  that  differential  credits  by  grade,  and  possibly 
by  sex,  can  be  calculated. 

Definition  of  Terms 

Live  Weight  System  of  Marketing.  A  system  in  which  prices 
are  based  on  the  live  weight  and  a  given  price  per  hundred-weight; 
the  method  now  practiced  in  the  United  States. 

Carcass  Weight  and  Grade  System  of  Marketing.  A  system  in 
which  price  is  based  on  the  actual  carcass  v/eight  and  grade. 
Grading  is  done  by  an  unbiased  grader.  Each  packer  sets  up  his 
own  price  differentials  for  the  various  grades.  Also  referred 
to  as  "rail  grade  and  weight"  and  "dead  weight  and  grade". 

Carcass  V/eight.  The  weight  of  the  carcass  after  cooling 
for  a  2*+  hour  period.  For  this  study,  it  is  the  weight  of  the 
hot  carcass  immediately  preceding  shrouding,  arbitrarily  shrunk 
2.13  percent.  The  percentage  was  furnished  by  the  cooperating 
packer. 


1/F.ngelman,  Gerald,  Carcass  Grade  and  Weight  Studies  in 
Marketing  Livestock.  (Journal  of  Farm  Economics)  29  (II)  p/\26. 
November,  19^7. 
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Carcass  Grade,.  Referred  to  as  "grade"  throughout  the  thesis. 
(1)  Official  -  the  grade  of  the  cold  carcass  as  deter- 
mined by  a  grader  employed  by  the  Production  and  Marketing 
Administration,  U.  S.  Department  of  Agriculture.  Grading  was 
done  according  to  standards  determined  by  that  authority.   U.  S. 
grade  is  referred  to  in  this  study  as  a  "full  grade". 


U.  3.  grade  name 
Choice 

Good 

Commercial 

Utility 

Cutter 


Canner 


Symbols  used 
lull  ~rade       V3,  flr.ade 


AA 


B 


E 


1 

M 

2 

3 

A 

1 

A 

2 

1 

3 

B 

1 

B 

2 

3 

C 

1 

C 

2 

c 

3 

D 

1 

D 

2 

D 

3 

I 

1 

E 

2 

E 

3 

I/" Amendment  No.  1  To  Service  and  Regulatory  Announcements 
No.  99,  Official  United  States  Standards  for  Grade  of  Carcass 
Beef,"  Agricultural  Marketing  Service,  U.  3.  Dept.  of  Agr., 
July,  1939. 
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OBJECTIVES  OF  STUDY 

The  necessitj?-  of  consider!^     value  of  by-products  as 
well  as  carcasses  in  achieving  the  objectives  of  the  Cooperative 

Lonal  Research  Project  has      previously  emphasized.  There- 
fore, the  objectives  of  by-product  research  in  connection  with 
the  regional  project  should  be  these  same  objectives  except  with 
reference  only  to  by-products.  These  objectives  for  by-product 
research  would  then  read:  1.  To  determine  how  accurately  the 
present  method  of  marketing  reflects  back  to  farmers  the  differences 
in  value  to  the  packer  of  by-products  from  different  animals. 
2.  To  determine  how  accurately  a  system  of  sal?  by  cart     .eight 
and  grade  reflects  these  differences  in  value  of  by-products  to 
farmers.  3.  To  determine  the  economic  and  physical  problems  of 
by-products  involved  in  marketing  by  carcass  weight  and  grade  and 
possible  solutions  to  these  problems.  Such  information  is  in  part 
what  will  be  needed  to  determine  the  desirability  and  practicability 
of  marketing  slaughter  livestock  by  carcass  weight  and  grade. 

However,  it  has  been  observed  that  research  on  by-products 
need  not  necessarily  be  seriously  concerned  with  all  three  of 
these  objectives.  Since  by-product  credits  are  used  under  the 
present  system  of  marketing,  no  new  problem  due  to  such  credits 


should  arise  under  marketing  by  carcass  weight  and  grade, 


Con- 


sequently, without  any  further  research  on  by-products,  the 
reflection  back  to  farmers  of  the  value  of  by-products  should  be 


1/Dovell,  Austin  A.,  Gerald  Engelman,  Evan  F.  Ferrin,  and 
Phillip  A.  Anderson  pj>.  cit.  p.  53. 


13 


at  least  as  accurate  under  the  carcass  method  as  such  reflections 
are  now  under  the  live  weight  method.  Therefore,  research  on 
by-products  in  connection  with  marketing  by  carcass  weight  and 
grade  has  generally  been  directed  toward  obtaining  accurate  by- 
product credits  to  be  used  under  the  carcass  method.  This  has 
resulted  from  the  general  belief  that  the  only  practical  way  under 
any  system  of  marketing  of  reflecting  back  to  farmers  the  value 
of  by-products  to  packers  is  through  credits  in  prices  offered 
to  farmers. 

Thus,  the  research  on  by-products  in  the  Cooperative  Regional 
Research  Project  has  been  planned  to  consist  mostly  of  an  analysis 
of  all  the  data  collected  on  selected  by-products  by  the  cooper- 
ating states.  Through  this  analysis,  an  attempt  will  be  made  to 
determine  differential  by-product  credits  which  should  be  allox/ed 
for  carcasses  of  different  c losses,  veinhts  and  grades.  In  line 
with  this  specific  objective  of  the  Regional  Project,  the  general 
purpose  of  the  present  study  was  to  serve  as  a  cuide  to  this 
regional  analysis  of  by-product  data — to  indicate  methods  and 
procedures  to  be  used  and  trends  of  results. 

In  lieu  of  these  purposes  and  resources  of  data  available 
for  this  study,  the  following  objectives  were  chosen: 

1.  To  study  by-product  credits  under  live  weight  and  carcass 
weight  and  grade  marketing  systems. 

2.  To  determine  methods  of  analyzing  by-product  data  which 
achieve  results  most  applicable  to  marketing  by  carcass  weight 
and  grade. 


ih 


3.  To  determine  factors  which  significantly  influence  yields 
of  hide  and  oleo  fat  from  cattle  slaughter. 

h.   To  express  estimated  hide  and  oleo  fat  yields  in  the  most 
applicable  form  for  determining  the  value  contribution  of  these 
two  items  per  hundred  pounds  carcass  weight. 

LIMITATIONS 

As  noted  from  the  objectives  in  the  previous  section,  the 
statistical  part  of  this  study  was  limited  to  only  hide  and  oleo 
fat  by-products  from  cattle  slaughter.  This  limitation  is  not 
as  serious  as  might  be  expected  since  these  two  items  generally 
amount  to  more  than  60  percent  of  the  total  value  of  by-products 
from  cattle  slaughter.   Also,  it  is  questionable  whether  it  is 
practicable  to  obtain  wight g  of  any  other  individual  by-product 
items  for  research  purposes,  since  the  variability  of  such  items 
from  different  carcasses  is  probably  economically  insignificant. 
It  is  only  when  the  value  of  these  numerous  by-product  items  other 
than  hide  and  oleo  are  totaled  that  they  become  economically 
significant. 

Likewise,  as  noted  from  the  objectives,  this  study  does  not 
attempt  to  determine  the  actual  monetary  value  of  hides  and  oleo 
fat  which  should  be  credited  to  carcasses  of  different  weight 
and  grade.  Such  monetary  determinations  are  not  necessary  or 

1/Table  2. 
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practical  in  research  of  this  kind  except  perhaps  for  illustrative 
purposes.  For  by-product  research  to  be  applicable  to  marketing 
by  carcass  weight  and  grade,  it  is  only  necessary  to  express 
estimated  yields  of  by-products  in  such  a  form  so  that  current 
prices  can  be  conveniently  arplied  to  determine  the  value  of  the 
by-product  per  hundred  pounds  carcass  weight. 

More  serious  limitations  to  this  study  occur  because  of  the 
quantity  and  distribution  of  hide  and  oleo  fat  data  available. 
For  this  reason,  the  analysis  of  hide  and  oleo  fat  yields  was 
limited  to  steers  and  heifers  of  the  Hereford  breed.  Data  from 
lower  grades  were  lacking  so  that  analysis  of  hide  and  oleo  fat 
yields  from  utility,  cutter,  and  canner  grades  could  not  be  con- 
sidered. The  quantity  of  data  from  extreme  weights  of  carcasses 
was  also  lacking. 

Thus,  tests  to  determine  factors  which  significantly  influence 
hide  and  oleo  fat  yields  were  weakened  in  some  cases  because  of 
the  limitation  of  the  data  available.  This  was  particularly  true 
in  testing  the  influence  of  breed  on  hide  and  oleo  fat  yields. 
More  specific  limitations  and  weaknesses  of  analysis  will  be 
mentioned  in  connection  with  the  particular  analysis  concerned. 

METHOD  OF  PROCEDURE 


Referring  to  the  first  objective  only  general  information 
was  available  in  published  materials  for  the  study  of  by-product 
credits  under  the  live  weight  and  carcass  system.  Through  corres- 
pondence with  some  of  the  major  packers,  an  attempt  was  made  to 


16 

obtain  more  detailed  information  on  how  by-product  credits  are 
determined  and  reflected  back  to  farmers  under  the  present  system. 
Considerable  information  on  this  subject  vas   also  obtained  from 
direct  contact  with  a  cooperating  packer.  Through  further 
correspondence,  information  was  obtained  on  how  by-product  credits 
*.;ere  handled  wherever  marketing  slaughter  cattle  by  carcass 
weight  and  grade  is  or  has  been  practiced.  Some  general  infor- 
mation was  available  in  published  materials  on  how  by-product 
credits  for  slaughter  cattle  would  be  reflected  under  the  carcass 
system  of  marketing. 


Source  of  Hide  and  Oleo  Fat  Data 

The  hide  and  oleo  fat  weights  used  in  the  statistical  portion 
of  this  study  were  collected  by  the  Kansas  Agricultural  Experiment 
Station  in  connection  with  the  research  project,  "Marketing 
Slaughter  Cattle  by  Carcass  Weight  and  Grade."  This  research, 
project  began  in  19^8  with  a  study  conducted  by  Glen  Allen  on 
marketing  slaughter  steers  by  carcass  weight  and  grade.1  The 
following  year  John  Dotson  collected  data  for  the  project  on 
slaughter  heifers.  The  writer  attempted  to  collect  similar  data 
on  slaughter  steers,  heifers  and  cows.  The  data  used  in  this 
study  were  accumulated  from  these  several  years'  work  on  the 
carcass  weight  and  grade  project  at  the  Kansas  Station.  Hide 
and  oleo  fat  weights  were  obtained  from  the  same  animals  used  in 


1/Allen,  Glen  op.,  cit. 
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this  carcass  marketing  project  so  that  the  hide  weight,  oleo  fat 
weight,  live  weight,  carcass  weight,  carcass  grade,  and  other 
information  was  recorded  for  each  animal. 

The  collection  of  such  data  was  made  possible  through  the 
cooperation  of  a  commercial  meat  packer.  Each  animal  was  fol- 
lowed through  the  buying,  slaughtering,  and  grading  process  at 
the  plant.  Numbers  on  metal  ear  tags  were  used  to  identify  the 
live  animal  through  to  the  skinning  operation  of  the  killing 
floor  unless  the  animals  v/ere  already  numbered  by  branding.  This 
metal  tag  or  brand  number  was  then  used  to  Identify  the  hide  after 
skinning.  After  skinning,  a  water  proofed  manila  tag  containing 
the  same  number  as  the  metal  ear  tag  was  attached  to  the  carcass 
by  a  metal  clip.  Another  manila  tag  was  placed  in  the  offal 
cart.  In  this  way  the  identity  of  each  desired  item  was  maintained. 

Any  disease  condemnations  of  carcasses  or  internal  organs, 
and  weight  of  trim  for  bruises  were  recorded  while  on  the  killing 
floor.  Men  working  in  the  hide  cellar  and  offal  room  recorded 
weights  of  individual  hides  and  oleo  fat  weights  fron  each  animal. 
The  hot  carcass  weight  was  likewise  obtained.  The  hot  carcass 
weight  was  shrunk  2.13  per  cent  to  arrive  at  the  weight  of  the 
carcass  after  cooling. 

These  data  were  either  originally  recorded  on  or  transferred 
to  ^  by  6  inch  cards.  The  information  form  on  these  cards  used 
to  record  the  above  data  is  shown  in  Appendix  A. 

To  facilitate  analysis,  desired  information  on  each  animal 
was  transferred  to  a  summary  card,  Form  VI,  Appendix  A. 
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Procedure  and  Method  of  Analyzing  By-Product  Data 

It  was  generally  evident  in  all  of  the  by-product  research 
cited  previously  that  hide  and  oleo  fat  yields  are  extremely 
variable.  Yields  of  hide  and  oleo  fat  from  cattle  producing 
carcasses  of  the  same  weight  and  grade  were  shown  to  vary  con- 
siderably. Allen  concluded  from  his  study  that  other  factors 
such  as  breed,  sex,  and  season  of  the  year  may  cause  part  of  this 
variability.1  Consequently,  one  of  the  objectives  of  this  study 
was  to  determine  if  these  factors  in  addition  to  grade  and  weight 
do  have  an  effect  on  hide  and  oleo  fat  yields.  The  first  step 
in  this  analysis  was  to  classify  the  cattle  from  which  hide,  oleo, 
and  carcass  weights  were  obtained  into  groups  according  to  breed, 
sex,  season  of  the  year  slaughtered  and  grade  of  carcass  yielded. 
By  comparing  hide  and  oleo  yields  from  cattle  in  two  classified 
groups  which  differed  only  with  respect  to  one  factor,  the  effect 
of  this  one  factor  on  hide  and  oleo  yields  might  be  estimated. 
For  example,  hide  weights  from  Hereford  steers  slaughtered  in  the 
winter  which  yielded  carcasses  grading  good  were  compared  with 
hide  weights  from  other  Hereford  steers  slaughtered  in  the  winter 
which  yielded  carcasses  grading  commercial.  If  the  difference 
between  the  means  of  the  hide  weights  from  each  group  was  found 
to  be  statistically  significant,  then  it  was  concluded  that  the 
difference  in  hide  weights  was  associated  with  good  and  commercial 


2/Allen,  Glen,  Loc.  cit.T  p.  53. 
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carcass  grades.  The  same  procedure  was  used  to  test  the  effect 
of  other  factors;  e.g.,  breed,  sex  and  season  of  slaughter  on 
hide  weights  as  well  as  oleo  fat  weights. 

It  was  recognized  that  differences  in  hide  and  oleo  fat 
weights  between  two  such  classified  groups  night  be  caused  in 
part  or  completely  by  differences  in  the  weights  of  cattle  within 
each  group.  Upon  recognising  this,  a  problem  arose  as  to  how 
this  possible  influence  could  be  eliminated  or  held  constant  when 
totting  the  effect  of  factors  other  than  weight  of  the  animal. 
Since  one  of  the  objectives  of  this  thesis  was  to  study  methods 
of  analyzing  by-product  yields,  two  methods  of  analysis  were 
developed  in  this  study.  Each  provides  a  procedure  for  determining 
what  factors  significantly  affect  hide  and  oleo  yields. 

One  of  these  methods  involved  further  classification  of  the 
test  cattle  into  groups  according  to  arbitrarily  set  carcass 
weight  intervals.  Carcass  weights  were  used  instead  of  live 
weights  in  order  to  be  more  a  plicable  to  marketing  by  carcass 
weight  and  grade.  Table  5  illustrates  how  the  test  cattle  used 
in  this  study  were  classified  when  using  this  method. 

From  this  classification  of  test  cattle,  hide  and  oleo  fat 
weights  were  recorded  into  fairly  homogeneous  groups  with  respect 
to  the  factors  considered  in  this  study.  Such  grouping  allowed 
tests  to  be  made  of  the  influence  of  each  factor  upon  hide  or 
oleo  yields.  For  example,  (Table  5),  it  was  possible  to  compare 
hide  and  oleo  yields  from  cattle  groups  A,  B,  C,  D,  E,  F,  G,  H, 
etc.  and  study  the  relationship  of  these  by-products  yields  to 
carcass  weight.  The  t-test  was  used  when  testing  for  significant 
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differences  between  means  of  two  groups  of  hide  or  oleo  weights. 

The  analysis  of  variance  was  used  when  means  of  more  than  two 

p 
groups  were  being  compared.   If  differences  between  the  means 

of  data  from  carcasses  in  different  weight  intervals  but  alike 

as  to  other  factors  were  found  to  be  non-significant,  then  it  was 

concluded  that  carcass  weight  had  little  influence  on  hide  or 

oleo  fat  weights.  The  carcass  weight  intervals  could  then  be 

eliminated  from  the  classification.  If  differences  between  the 

means  were  found  to  be  significant,  the  weight  intervals  x/ere 

retained  in  order  to  make  valid  tests  of  the  influence  of  other 

factors  on  hide  and  oleo  fat  weight.  Carcass  weight  intervals 

were  needed  in  order  to  hold  relatively  constant  the  influence 

of  weight  of  the  animal  when  testing  the  effect  of  other  factors 

on  hide  or  oleo  yields. 

In  this  way,  by  comparing  hide  and  oleo  yields  from  similar 

animals  which  yielded  carcasses  in  the  same  weight  interval  but 

in  different  grades,  the  effect  of  grade  was  tested.  For  example, 

tests  for  significance  were  made  of  the  differences  between  the 

means  of  hide  and  oleo  weights  from  groups  of  cattle  A,  I,  Q,  and 

R;  B,  J,  S,  and  T;J  etc.  in  each  season  for  each  sex  to  the  extent 

that  data  were  available.  If  these  differences  were  significant, 

it  was  concluded  that  grade  was  a  significant  factor  affecting 


1/Snedecor,  George  W.  Statistical  iiethods  (Iowa  State  College 
Press,  Ames,  Iowa,)  pp.  53-571  194-8. 

2/Ibid .  pp.  214-252. 

3/See  Table  5  p.  20. 
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hide  or  oleo  yields. 

The  effect  of  season  of  slaughter  was  analyzed  by  testing 
differences  of  hide  and  oleo  yields  from  groups  of  cattle  A  and 
E,  I  and  M,  Q  and  U,^-  and  so  forth  in  the  other  weight  intervals 
within  each  sex.  By  a  similar  procedure,  the  effect  of  sex  was 
analyzed,  and  the  effect  of  breed  could  have  been  analyzed  if 
data  were  available.  If  any  factor  was  found  consistently  to 
have  a  nonsignificant  effect  on  hide  and  oleo  yields,  it  was 
eliminated  from  the  classification,  and  consequently,  from  further 
tests  for  significance  of  other  factors. 

The  other  method  of  analysis  used  in  this  study  to  test  the 
effect  of  different  factors  on  hide  and  oleo  fat  yields  was 
the  covariance  analysis.  This  is  a  statistical  method  used  to 
reduce  data  from  experiments  involving  two  or  more  variants 
measured  in  several  groups.2  In  this  study,  the  weight  of  the 
by-products  and  carcass  weights  were  the  two  variants  measured. 
The  classification  of  the  test  cattle  into  groups  according  to 
breed,  sex,  season,  and  grade  as  illustrated  in  Table  6.  provided 
the  several  groups  in  which  the  measured  variates  were  recorded 
and  correlated. 

A  prerequisite  to  the  use  of  the  covariance  method  was  that 
a  significant  correlation  exist  between  the  two  variates — carcass 
weight  and  the  by-product  weight.  If  a  significant  relationship 


i/See  Table  5,  p.  20. 

2/Snedecor,  George  W.,  p_£.  cit.  p.  318-29. 
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Table  6.  Classification  of  data  when  analyzing  effect  of  factors 
on  hide  and  oleo  yields  by  covariance  method. 


Grade 

I.^V"'-^                                        ... 

j             Steer                  :                   Heifer 

:  V/inter   :     Summer     :     Winter        :     Summer 

AA  1 

Choice  AA  2 

AA  3 

A  1 

Good         A  2 

A  3 

ABC                        D 

E 

B  1 
Com-         B  2 
mercial  B  3 

C  1 

Utility  C  2 

C  3 

D  1 

Cutter     D  2 

D  3 

E  1 

Canner     E  2 

E  3 

did  not  exist  between  the  two  variants,  then  the  regular  analysis 
of  variance  could  bo  used  on  the  data.   Physical  by-product  weights 
and  percentages  which  these  weights  were  of  the  respective  carcass 
weights  were  plotted  on  carcass  weights.  For  example,  referring 
to  Table  6,  physical  by-product  weights  and  percentage  weights, 
from  the  groups  of  cattle  A,  B,  C,  D,  E,  and  so  forth  were  plotted 
on  respective  carcass  weights.  From  these  dot  charts  it  was 


2\ 

determined  what  kind  of  relationships,  if  any,  existed  between 
the  by-product  weights  and  carcass  veights*  If  physical  weights 
tended  to  fit  a  straight  line,  then  the  percentages  should  tend 
to  fit  a  concave  line.  The  variant,  either  physical  weights  or 
percentages,  which  had  the  most  significant  correlation  with 
carcass  weight  was  used  in  the  analysis. 

This  significant  correlation  answered  the  question  as  to  the 
influence  on  hide  or  oleo  yields  of  the  weight  of  the  animal  as 
indicated  by  carcass  weight.  In  the  covariance  analysis,  this 
influence  was  mostly  eliminated  by  testing  the  significance  of 
differences  between  hide  and  oleo  weights  which  were  linearly 
adjusted  to  a  common  carcass  weight. ■*• 

The  covariance  analysis  used  in  this  study  on  hide  yields 
from  Hereford  steers  slaughtered  In  the  winter  is  presented  in 
Appendix  B. 

The  writer  considers  the  covariance  analysis  to  be  advantag- 
eous over  the  weight  interval  analysis  discussed  earlier.  In  the 
covariance  analysis,  the  data  need  not  be  divided  into  carcass 
weight  groups,  thus  tests  can  be  made  between  groups  of  larger 
size  or  more  extensively  classified  groups.  Differences  in  the 
average  carcass  weights  of  groups  within  the  same  carcass  weight 
interval  may  tend  to  distort  the  conclusions  drawn  from  the  weight 
interval  analysis.  Differences  in  relationships  between  the  by- 
product weights  and  carcass  weights  at  different  levels  of  carcass 


i/Snedecor,  George  W. ,  p_£.  cit.  p.  322-3. 
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weights  will  not  be  directly  shown  by  the  carcass  weight  interval 
analysis  and,  consequently,  the  results  may  appear  erratic  and 
inconclusive.  However,  the  weight  interval  analysis  is  simplier 
and  is  convenient  to  use  in  an  exploratory  analysis  of  by-product 
data. 

BY-PRODUCT  CREDITS  UNDER  LIVE  WEIGHT  AND  CARCASS  SYSTEMS 

With  the  present  utilization  of  by-products  from  cattle 
slaughter,  the  value  of  by-products  to  the  packer  usually  exceeds 
their  costs  of  buying,  slaughtering,  processing,  and  selling. 
This  means  that  packers  usually  can  pay  more  for  live  cattle  than 
they  receive  from  the  carcasses  yielded  from  cattle  when  slaughtered. 
The  amount  of  this  by-product  credit  depends  upon  the  ability  of 
the  packer  to  utilize  by-products,  the  cost  of  plant  operations, 
and  the  value  of  by-products  obtained  from  the  live  animals 
concerned.  This  of  course  would  probably  be  true  under  the  carcass 
system  as  veil  as  the  live  weight  system.  The  question  concerned 
with  in  this  discussion  is  how  are  credits  for  cattle  slaughter 
by-products  determined  and  reflected  back  to  farmers  under  the 
present  system  of  marketing  and  how  would  by-product  credits 
probably  be  determined  and  reflected  under  the  carcass  system  of 
marketing.  Such  information  is  a  prerequisite  to  any  decision  as 
to  the  desirability  and  practicability  of  the  adoption  of  marketing 
slaughter  cattle  by  carcass  weight  and  grade  in  the  United  States. 


i/Dowell,  Austin  A.?  Gerald  Engelman,  Evan  F.  Ferrin,  and 
Phillip  Anderson.  ££.  cit.  p.  39. 
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Under  the  usual  live  weight  system  of  marketing  slaughter 
cattle,  the  value  of  by-products  are  reflected  back  to  farmers 
in  the  prices  offered  per  hundred  pounds  live  weight.  The  deter- 
mination of  credits  for  slaughter  cattle  products  is  usually  done 
in  the  following  way.  Buyers  receive  regular  test  reports  of  the 
slaughter  record  of  lots  of  cattle  previously  bought  by  them,1 
These  reports  include  the  total  amount  paid  for  the  cattle, 
labor  charge  for  slaughtering,  value  of  by-products,  carcass 
weights  and  grades,  and  the  value  of  the  carcasses  to  the  packer. 
Losses  due  to  condemnations,  bruises,  and  grubs  are  usually  on 
these  test  reports. 

The  total  value  of  by-products  shown  on  these  test  reports 
is  usually  summarized  into  three  items — hide,  oleo,  and  offal. 
In  the  calculation  of  these  three  items,  the  actual  weights  and 
grades  of  hides  yielded  by  lots  of  cattle  bought  by  buyers  are 
obtained.  These  weights  are  multiplied  by  the  current  hide 
prices  for  each  hide  grade  to  determine  the  total  worth  to  the 
packer  of  the  hide  yielded  from  lots  of  cattle  purchased.  The 
total  weight  of  oleo  fat  by  lots  of  cattle  purchased  are  obtained 
and  this  weight  is  multiplied  by  the  current  price  per  pound  of 
oleo.  The  third  by-product  item  on  the  test  reports  is  offal 
credit.  This  item  is  the  credit  given  to  lots  of  cattle  bought 
for  the  value  of  all  by-product  items  other  than  oleo  and  hide. 
To  determine  this  credit,  the  packer  usually  makes  a  schedule 


i/Dowell,  Austin  A.,  Gerald  Engelman,  Evan  F.  Ferrin,  and 
Phillip  Anderson  op.,  cit.  p.  8. 


27 

of  such  credits  per  hundred  pounds  live  weight  or  carcass  weight. 
This  schedule  is  determined  from  tests  made  from  time  to  time  on 
the  yield  of  these  by-product  items  included  in  the  offal  credit 
from  different  weights  and  classes  of  cattle.  Thus,  from  infor- 
mation on  the  test  reports  of  previously  purchased  cattle,  packer 
buyers  estimate  current  differential  by-product  credits  for 
different  kinds  and  types  of  cattle.  These  credits  are  then 
taken  into  consideration  in  prices  offered  per  hundred  pounds 
live  weight. 

The  above  described  procedure  is  at  least  the  general  method 
used  by  packers  to  estimate  the  value  of  by-products  yielded  from 
lots  of  cattle  purchased.  Various  methods,  depending  on  the  size 
of  the  packer,  are  used  to  instruct  the  buyer  of  these  by-product 
credits. 

If  cattle  were  marketed  by  carcass  weight  and  grade,  dif- 
ferential by-product  credits  probably  would  be  reflected  in  the 
prices  offered  per  hundred  pounds  carcass  weight.1  This  could  be 
done  in  the  same  manner  as  described  above  under  the  live  weight 
system.  In  fact,  the  3hen-Valley  Meat  Packers  Incorporated,  a 
packer  in  the  United  States  that  buys  cattle  by  carcass  weight 
and  grade,  uses  this  system.2  The  prices  offered  for  different 
grades  of  carcasses  are  adjusted  to  include  the  differential 
value  of  by-products  from  animals  yielding  different  weights  of 


i/Dowell,  Austin  A.,  Gerald  Engleman,  Evan  F.  Ferrin,  and 
Phillip  Anderson,  op,.  c£t.  p.  ho, 

2/Received  through  correspondence. 
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carcasses.  Average  yields  of  by-products  from  carcasses  of 
different  weights  are-  used  to  determine  the  differential  value 
of  by-products  by  weight  of  carcass. 

Thus,  it  appears  that  research  to  increase  the  accuracy  of 
the  determination  and  reflection  of  differential  by-product 
credits  is  important  to  both  systems  of  marketing.  Such  research 
would  be  in  order  as  part  of  the  effort  to  increase  the  accuracy 
of  reflections  back  to  farmers  of  the  differences  in  value  to 
the  packer  of  different  slaughter  cattle. 

Even  one  step  further  than  the  determination  of  accurate 
differential  by-product  credits  might  be  taken  in  the  interest  of 
accurate  payments  to  farmers  for  slaughter  cattle.  At  best,  these 
differential  by-product  credits  would  be  an  accurate  average.  In 
the  long  run,  farmers  would  tend  to  receive  accurate  reflections 
for  the  by-products  yielded  by  their  slaughter  cattle.  However, 
some  inaccurate  reflections  would  still  exist  on  individual  lots 
sold.  Thus,  it  becomes  apparent  that  the  only  way  exact  reflections 
could  be  made  would  be  to  weigh  the  by-products  from  each  animal 
or  lot  of  animals  purchased.  This,  of  course,  would  probably  be 
impractical  for  most  by-product  items.  That  is,  the  cost  of 
weighing,  identification,  etc.  of  each  by-product  item  probably 
would  more  than  exceed  the  benefits  from  increased  accuracy  of 
reflections  made  to  farmers  for  the  value  of  by-products.  How- 
over,  the  writer  is  of  the  opinion  that  this  would  not  necessarily 
be  true  for  some  of  the  major  by-product  items  such  as  hide  and 
oleo  fat.  Hide  weight  is  obtained  per  head  and  oleo  fat  weight 
per  lot  of  cattle  purchased  under  the  present  system  for  the 
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purpose  of  the  test  reports  previously  mentioned.  Therefore,  the 
cost  of  making  payments  for  hide  and  oleo  according  to  actual 
amounts  yielded  under  the  carcass  system  of  marketing  would 
probably  not  be  much  more  than  the  present  method  of  reflecting 
the  value  of  these  by-products  to  farmers. 

It  should  be  noted,  however,  that  difficulties  of  pricing 
vould  occur  if  such  a  system  were  used  to  make  payments  to  farmers 
for  hides  and  oleo  fats  under  the  carcass  system.  Prices  quoted 
per  hundred  pounds  carcass  weight  for  different  carcass  grades 
vould  not  be  adjusted  for  the  value  of  hide  and  oleo  fat.  Since 
special  payments  would  be  made  on  these  items,  packers  vo&ld  have 
to  quote  oleo  and  hide  prices  to  farmers  in  addition  to  carcass 
prices.  This  would  greatly  complicate  the  decision  of  farmers 
in  chosing  which  packer  to  sell  to  and  also  would  complicate  the 
reporting  of  market  prices. 

Under  either  system  of  reflecting  the  value  of  by-products, 
more  attention  vould  '     -en  to  the  value  of  by-products  if 
slaughter  cattle  vere  marketed  by  carcass  weight  and  grade. 
F.-rmers  would  be  able  to  compare  wholesale  meat  prices  with  the 
price  they  received  per  hundred  pounds  carcass  weight.  Thus 
farmers  would  realize  more  readily  the  importance  of  by-products 
and  be  more  inclined  to  exert  efforts  to  produce  disease  and  grub 
free  cattle.  Packers  would  be  able  to  identify  very  accurately 
the  farmers  who  produced  cattle  which  yielded  large  quantities 
of  high  quality  products  and  offer  premium  prices  to  them  accordingly, 
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FACTORS  AFFECTING  HIDE  YIELDS 


The  variants  used  in  this  covariance  analysis  of  factors 
which  significantly  affect  hide  yields  were  the  carcass  weight 
and  the  percentages  which  the  hide  weights  were  of  the  carcass 
weights.  These  percentages  will  hereafter  be  referred  to  as 
hide  percent  or  percentages.  The  number  of  animals  in  each  group 
within  which  these  two  variants  were  measured  and  correlated  for 
this  covariance  analysis  is  shown  in  Table  7.  No  attempt  was  made 
to  test  for  factors  which  significantly  affected  the  hide  yields 
from  the  non-Hereford  test  cattle.  The  groups  of  hide  weights 
from  the  Hereford  cattle  on  which  tests  were  made  to  determine 
the  influence  of  certain  factors  on  hide  yields  will  be  indicated 
in  the  following  discussion  of  each  factor. 


Carcass  Weight 

Significant  correlations  of  hide  percentages  on  carcass 
weights  from  animals  which  vtx*  identical  as  to  breed,  sex,  season 
of  slaughter,  and  grade  of  carcass  yielded  indicated  that  hide 
yields  were  associated  with  the  weight  of  carcass.  Table  8  shows 
the  correlation  coefficients  for  all  of  the  tests  made  within 
one-third  and  full  carcass  grades.  The  hide  percentages  tended 
to  decrease  as  carcass  weight  increased.  The  rate  of  this  decrease 
in  hide  percentages  from  certain  classified  groups  of  cattle  may 
be  noted  on  Figs.  1  and  2.  With  this  significant  correlation 
and  inverse  relationship  between  carcass  weights  and  hide  per- 
centages, it  was  necessary  through  the  method  of  covariance  to 
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Table  7.  Distribution  of  *+l8  cattle  among  classified  groups 
for  covariance  analysis  on  factors  affecting  hide 
yields. 


Grade 


2£fifi£ 


Hereford^" 


Non-Hereford 


Steer 


Jailer. 


,  .  .  •  •  •  •  • 

; Winter2  i Summer :  Winter ;  3  Dimmer  t  Winter  t Sumner  t  Winter :  Sumner 


\1 

ChoiceAA2  1 
3  2 

1 

3 
3 

5 

Full 

Grade 

s 

6 

0 

11 

Good 

Al  11 
A2  Ik 
A3  23 

11 

17 

35 

3 
29 

21 

6 

2 

1 
1 

2 
2 

1 
1 

Full 

Grade 

w 

^ 

32 

29 

2 

If 

6 

0 

Com- 
mer- 
cial 

31  22 
B2   7 

B3 

19 
15 

23 

39 

9 

2 
3 

3 
2 

8 

9 
12 

Full 

•  •  • 

29 

^ 

71 

0 

J 

I 

29 

0 

Util- 
ity 

CI 
C2 
C3 

J+ 

1 
5 
1 

»*■ 

3 

Full 

Grade 

^ 

7 

^ 

3 

0 

Dl 

CutterD2 

D3 

1 

20 
1 

Full  G] 

1 

n 

Can- 
ner 

El 
E2 
B3  

1 

r":J.I 

Grade 

i 

Total 

80 

lOfc 

107 

hO 

lif 

35 

38 

o 

2/" Hereford",  as  used  here,  does  not  denote  purebreds  but 
animals  in  which  Hereford  breeding  tended  to  predominate. 

2/Cattle  slaughtered  in  May  through  October  were  recorded 
in  summer  season.  The  other  months  of  the  year  were  included  in 
the  winter  season. 
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adjust  for  differences  in  carcass  weights  between  groups  of  data 
when  testing  the  influence  of  other  factors. 

It  may  be  helpful  to  express  the  relationship  found  between 
carcass  weight  and  hide  yield  in  physical  terms  instead  of  hide 
percentages.  This  can  be  done  by  merely  multiplying  the  hide 
percentage  by  its  respective  carcass  weight.  By  making  these 
multiplications  for  several  different  carcass  weights  for  each 
grade  and  season  shown  in  the  Figs.  1  and  2,  similar  figures 
showing  the  estimated  physical  hide  weights  on  carcass  weights 
can  be  made.  Figure  3  is  such  a  figure  calculated  from  the  hide 
percentages  shown  in  Fig.  1. 

It  will  be  noted  in  Fig.  3  that  the  differences  in  hide 
weights  from  the  four  groups  tended  to  increase  as  carcass 
weight  increased.  The  similar  relationship  of  hide  weights  to 
carcass  veight  of  three  groups  and  the  irregularity  of  the  sample 
of  hide  weights  from  summer  steers  grading  commercial  will  also 
be  noted  in  Fig.  3.  Hide  weights  from  these  three  similar  groups 
tended  to  increase  approximately  7  to  11  pounds  per  hundred 
pounds  increase  in  carcass  weight.  Hide  weights  from  this  particular 
sample  of  summer  steers  grading  commercial  tended  to  decrease  as 
carcass  weight  increased  in  the  heavier  steers,  iiecause  of  the 
nonsignificant  differences  between  the  positive  regression  coef- 
ficients of  three  groups  and  the  significantly  different  negative 
regression  of  hide  weights  from  commercial  summer  steers,  this 
latter  sample  is  considered  by  the  writer  not  to  be  typical  of 
hide  weights  from  commercial  steers  slaughtered  in  the  summer j 
e.i.,  a  caprice  of  sampling. 
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Figure  3  is  not  presented  as  accurate  estimates  of  hide 
yields  from  respective  Hereford  steers,  but  it  is  only  the 
result  of  the  analysis  on  hide  yields  available  for  this  study. 
It  is  presented  to  give  a  more  clear  impression  of  the  differ- 
ences in  weights  of  hides  from  Hereford  steers  in  different  grades 
and  slaughtered  in  different  seasons  as  found  in  this  study. 

Carcass  Grade 

In  this  study,  one-third  grades  within  a  full  carcass  grade 
were  found  not  tc  significantly  affect  hide  yields.  These  hide 
percentages  were,  of  course,  adjusted  for  differences  in  carcass 
weight.  However,  significant  differences  i     ound  in  hide 
percentages  after  adjusting  to  a  common  carcass  weight  from  full 
grades  good  and  commercial  of  steers  slaughtered  in  the  winter 
and  summer. 

The  differences  in  th<  tionships  or  regression  coef- 
ficients of  one-third  or  full  grades  of  steers  slaughtered  in 
the  winter  were  not  found  to  be  significant.  Therefore  an  average 

ression  calculated  from  the  pooled  sum  of  squares  and  products 
was  used  as  the  best  estimate  of  the  relationship  between  hide 
percentages  and  carcass  weights  from  Hereford  steers  slaughtered 
in  the  winter.1  Thus  the  slope  of  the  regression  lines  for  good 
and  commercial  grades  from  steers  slaughtered  in  the  winter  were 
the  same.  These  regression  lines  are  shown  in  Fig.  1,  The 


1/3 ee  Appendix  B,  Tabic  18. 
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regression  coefficients  of  hide  percentages  on  carcass  weights 
from  steers  slaughtered  in  the  summer  were  found  to  be  signifi- 
cantly different.  Thus,  the  regression  lines  of  these  two  grades 
have  different  slopes  as  shown  in  Fig.  1. 

In  physical  terms,  hide  weights  from  winter  steers  grading 
commercial  were  found  to  be  on  the  average  about  5  pounds  heavier 
than  hide  weights  from  steers  grading  good.  In  the  summer  season, 
a  different  relationship  of  hide  weights  on  carcass     it a 
existed  between  weights  of  hides  from  st<     rading  good  and 
commercial.  (Fig.  3)  Hp  to  a  carcass  weight  of  about  ^-80  pounds 

I  hide  weights  from  commercial  grade  steers  tended  to  be  heavier 
than  hides  from  the  good  grade  steers.  At  heavier  carcass  weights, 
the  hide  weights  from  the  good  grade  steers  tended  to  be  heavier. 

Tests  of  the  influence  of  carcass  grade  on  hide  yields  from 
heifers  were  limited.  This  can  be  noted  from  the  classification 
of  heifers  shown  in  Table  7  from  which     yields  were  collected 
for  this  study.  Differences  in  hide  yields  from  winter  heifers 

ting  low  good,  top,  average,  and  low  commercial  were  not 
significant.  Likewise,  hide  yields  from  summer  heifers  in  dif- 
ferent grades       .'.c  were  not  significantly  different.  Also, 
the  regression  coefficients  for  heifers  in  all  of  the  different 
grades  available  within  and  between  seasons  were  not  significant. 

The  writer  believes  that  it  should  not  be  concluded  from 
these  results  that  carcass  grsdfti  significantly  influence  hide 
yields  from      ord  steers  but  not  Hereford  heifers.   If  hide 
weights  were  available  from  heifers  grading  over  a  wider  rar 
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of  grades,  significant  differences  between  these  hide  yields 
might  have  occurred. 

It  was  concluded  from  the  previous  analysis  of  the  available 
data  that  hide  yields  from  Hereford  steers  grading  in  different 
full  carcass  grades  probably  are  significantly  different.   It  is 
suggested  by  the  writer  that  the  MM  may  occur  in  hide  weights 
from  Hereford  heifers,  but  data  were  not  available  to  test  this 
hypothesis. 

Season  of  the  Year 

The  summer  season  in  this  study  was  considered  to  be  May 
through  the  month  of  October,  and  the  other  months  of  the  year 
were  included  in  the  winter  season.  As  noted  in  Table  7,  hide 
weights  were  collected  from  139  Hereford  steers  which  were 
slaughtered  in  the  sunmor.  Of  the  139  steers,  109  were  slaughtered 
in  June  and  30  were  slaughtered  in  July.  Half  of  the  ^0  summer 
heifers  were  slaughtered  in  June  and  half  in  July.  Of  the  steers 
slaughtered  in  the  winter,  30  were  slaughtered  in  November,  5  in 
December,  39  in  February,  and  20  in  March.  The  l*+5  heifers 
classified  as  being  slaughtered  in  the  winter  were  well  distributed 
among  the  winter  months.  Thirty-five  head  were  slaughtered  in 
November,  h2   in  December,  30  in  January,  and  38  in  February. 

From  Table  7,  it  will  be  seen  that  tests  of  the  effect  of 
season  on  the  hide  yields  were  limited  to  Hereford  steers.  Hide 
weights  from  heifers  in  the  same  grade  in  each  season  were  not 
available.  Therefore,  differences  in  the  available  hide  yields 
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from  heifers  in  each  season  could  be  attributed  to  differences 
in  grade,  season  or  both.  However,  the  regression  coefficients 
of  hide  percentages  on  carcass  weights  from  summer  and  winter 
heifers  were  not  significantly  different.  Figure  2  illustrates 
the  re     Ion  linos  of  hide  percentages  on  carcass  weights  from 
winter  and  summer  heifers.  It  must  bo  kept  in  mind  that  the 
differences  between  thesi         ssions  ere  noi-.  necessarily 
due  to  season,  but  may  be  due  to  carcass  grade  as  explained  above. 
Tests  of  significance  of  the  effect  of  season  on  hide  weights 
from  Hereford     pa  were  made  between  hide  percentages  of  good 
and  commercial  gradef  of  each  season.  The  ad  J:     hide  percentages 
between  seasons  within  these  •;-.-       re  significantly  different 
in  both  goo         sreial  gr  ver  only  the  regression 

coefficient  of  the  commercial  grade  summer  steers  was  significantly 
different  from  the  other  coefficients  in  both  grades  of  each 

.ion.  Thus,  the  regression  lines  in  Fig.  1  illustrate  the  best 
estimate  that  e<  a  made  available  data  of  hide  weights 
from  Hereford  steers  gl     ;  good  end  commercial. 

->uld  be  expected,  hides  from  cattle  slaughtered  in 
the  winter  tended         :*ier  than  hides  frc     :er  si     or. 
From  ste  ;  good,  this  diff     a  in  hide  weight  tended 

to  be  about  3.5  pounds.  Figure  3  presents  a  clearer  picture  of 
the  differences  in  hide  weights  between  winter  an       p  seasons 
than  an  average  difference,  1         s  from  heifers  slaughtered 
in  the  winter  tended  to  be  appro?;'    ly  3  pounds  heavier  than 
hide  if  err  slaughtered  I         ter.  However,  as 


to 

explained  before  the  heifers  of  the  two  seasons  were  of  different 
grades  so  that  this  difference  of  3  pounds  may  or  may  not  have 
been  associated  with  season  of  the  year. 

Sex 

Again  it  may  be  noted  from  Table  7  what  tests  wore  available 
to  determine  the  influence  of  sex  on  tho  hide  yields  collected 
for  this  study.  Hide  yields  from  tho  27  heifers  slaughtered 
in  the  summer  grading  top  and  average  good  were  compared  with 
hide  yields  from  the  28  steers  of  tho  same  season  and.  grade. 
Hide  yields  from  29  winter  heifers  which  graded  low  good  were 
compared  with  hide  yields  from  23  steers  of  the  same  season  and 
grade.  Bid*  yields  from  62  winter  heifers  grading  top  and 
average  commercial  and  29  winter  steers  of  tho  same  grade  were 
used  as  another  test  of  the  influence  of  sex  on  hide  yields. 
In  all  three  tests  the  hide  yields  from  steorr,  wore  significantly 
heavier  than  the  hide  yields  from  the  heifers. 

In  tho  first  two  tests  mention     ove,  tho  hide  weight! 
yielded  from  steers  were  cr     average  about  2.3  pounds  heavier 
than  hides  from  heifers.   In  the  latter  test,  the  steer  hides 
were  a~ proximately  6.5  pounds  heavier  than  the  heifer  hides. 
These  differences,  if  not  accurate  estimates,  are  at  least 
indicative  of  the  significant  influence  of  sex  on  hide  yields. 

Dreed 

Data  were  not  avail.         La  study  to  compare  hide  yields 
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from  the  different  breeds.   It  was  only  possible  to  make  United 
tests  on  the  significant  differences  of  hide  yields  from  Herefords 
and  what  hide  yields  were  collected  from  other  breeds  pooled  as 
one  group.  "Hereford"  as  used  here,  does  not  denote  purebreds, 
but  animals  1  ord  breeding  tends  to     ruinate. 

The  only  covari.-         -~.de  of  this  !:ind  was  bet      ide  yields 
fro         rreford  winter  heifers  grading  commercial  and  71 

ifors  of  the  same  grade  an!  season.   In  this  test  the 
hides  from  Tier-fords  were  found  to  be  significantly  heavier.  It 

I  also  observed  that  the  variance  of  bide  pert    pa  increased 
when  other  thai  Hereford  data  were  included  In  the  correlation. 
This  further  Indicates  that  the  hide  yields  from  different  breeds 
of  the  test  cr.tt;    re  different. 

FACTORS  AFFECTING  OLEO  FAT  YIELDS 

ysical  ole<-    fhta  appeared  to  have  a  linear  relationship 
with  eareaa  Lie  oleo      ts  as  a  percentage  of  carcass 

tt  tended  t    ■  ->  a  non-linear  relationship  vith  carcass 
weight*.  Therefore,  physical  oleo  weights  and  carcass  weights 

arlanta  in  this  covariance  analysis  to  determine 
the  factors  whic1     ificantl;     sot  the  oleo  yields  collected. 
Season  of  the  year  did  no4     :ificantly  affect  oleo  yields 
so  that  the  cattle  from  which  oleo  fat  data  were  collected  were 
reclassified  without  consideration  of  season  of  the  year  as  shown 
in  Table  9,  This  reclassification  '     one  in  order  to  increase 
amber  of  oattle  in  elaeeifi*    mpi  used  in  testing  the 
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Table  9.  Distribution  of  *+08  cattle  among  classified  groups  for 
covariance  analysis  on  factors  affecting  oleo  yields. 
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2/"Heref ord" ,  as  used  here,  does  not  denote  porebredg  but 
animals  in  which  Heref-       ding  tended  to  predominate. 


influence  of  factors  other  than  season  on  oleo  yields.  The  total 
number  of  test  cattle  in  this  oleo  fat  analysis  was  less  than  the 
number  of  cattle  fr;    Let*  hide      ta   were  collected.  This 
was  a  result  of  viscera  condemnation  of  some  of  the  test  cattle 
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which  caused  oleo  fat  weights  not  to  he  collected  from  such 
cattle. 

rcass  Weight 

Oleo  yields  from  similar  Hereford  cattle  with  respect  to 
grade  and  sex  but  yielding  carcasses  of  different  weight  were 
found  to  vary  considerably.  In  other  words,  oleo  yields  analyzed 

study  were  associated  with  carcass  weight,  otherwise 
the  covnriance  analysis  would  not  have  been  used  on  oleo  fat 
yields.  This  association  is  evidenced  by  th     nif leant 
correlation  coefficients  of  oleo  fat  on  carcass  weight  as  shown 
in  Table  10t 


Table  10.  Correlation  coefficients  of  oleo  weights  on  carcass 
weights  in  each  classified  group. 
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18 
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.58**           35 
7 

.62** 

.77** 
.10 

X/Degrees  of  freedom 
*  rrml   of  prol    Lty. 

**  Significant  at  1  percent  level  of  probability. 


Figure  h   illustrates  the  rate  of  increase  in  oleo  fat  yields 
which  was  found  to  be  associated  with  increases  in  carcass  weight, 
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Oleo  fat  yields  from  Hereford  steers  were  found  to  increase 
about  5.79  pounds  per  hundred  pounds  increase  in  carcass  weight. 
From  Hereford  heifers  this  rate  -    --ease  vas  found  to  be 
about  h,77   pounds.  Thus  it  was  noted  that  the  relationships  of 
oleo  fat  yields  on  carcass  weight  vas  not  seriously  affected  by 
MX  or  L'rade  (Fig.  !+,). 

Sex  and  Carcass  Grade 

In  unusual  situation  was  found  to  exist  among  the  oleo 
ixti  in  this  study  With  respect  to  carcass  grade*  Oleo  weights 
from  top  and  average  good  steer  carcasses  and  from  top  and  average 

ifer  carcasses  formed  two  homogeneous      ■•   In  the 
steers,  oleo  weight!  from  the  choice  grade  were  not  significantly 
different  from  weights  from  the  top  and  average  good  grade  groups. 
Oleo  weights  from  choice  heifers,  however 5  were  found  to  be  sig- 
nificantly different  from  the  top  and  average  good  groups.  Oleo 

'  ghts  from  both  Hereford      f  and  heifers  of  the  1     od 
through  low  commercial  grades  were  a  !     neous  group.  Each  of 
these  five  sex  and  grade  groxips:  1.  Choice,  top  good,  and  average 

od  steers;  2.  Low  good,  top  ar-  rclal  steers; 

3.  Choice  heifers;  ht   Top  and  Tors;  and  5.  Low 

good,  top  and  average  commercial  heifers  were      ficantly 
different  from  each  other  with  respect  to  oleo  we     .  Table  11 
shows  the  grade  and  sex  moans  of  oleo  fat  yields  by      and  sex 
and  illustrates  points  of  significant  difference--      m  the 
means  as  describe    ore*  Carceea  grr     is  definitely  n  factor 
influencing  oleo  yields  from  the  test  cattle  used  in  this  study. 
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Table  11.  Mean  oleo  weights  adjusted  for  differences  in  carcass 
weights  and  classified  by  carcass  grade  and  sex.-1- 


Carcass  grade 


:  Adjusted  mean  oleo 
t  yields  of  steers 
:    Pounds 


Hereford 


Adjusted  mean  oleo 
yields  of  heifers 
Pounds 


Choice 

Top  good 

Average  good 

Low  good 

Top  commercial 

Average  commercial 

Low  commercial 


21.78 
22.11 
22.90 
20  M 
18.83 
18.20 


30.13 
25.00  2 
23.^8 


17.90 
18. 16 

15.89 
16.80 


i/Method  of  adjustment  explained  in  Snedecor,  op.,  cit.. 
p.  321-2. 

2/Significant  differences  between  means. 


The  regression  line3  of  oleo  weights  on  carcass  weights  of 
the  significant  groupings  of  sex  and  grade  as  found  in  this  study 
are  shown  in  Fig.  h.     It  will  be  noted  from  this  Figure  that 
while  sex  and  grade  significantly  affected  oleo  fat  yields,  the 
relationship  between  oleo  fat  and  carcass  weight  was  not  seriously 
affected  by  these  two  factors.  It  will  also  be  noted  in  Fig.  k 
that  oleo  fat  yields  from  Hereford  steers  whose  carcasses  graded 
choice,  top  and  average  good  averaged  about  three  pounds  heavier 
than  oleo  fat  yields  from  low  good,  top  and  average  commercial 
steers.  Oleo  fat  weights  from  choice  heifer  carcasses  were 
estimated  to  be  6  pounds  heavier  than  oleo  fat  weights  from  top 
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and  average  good  grade  heifer  carcasses.  Oleo  fat  weights  from 
carcasses  of  these  letter  gr     were  on  the  average  seven  pounds 
heavier  than  fat  weights  fr  caasaa  grading      94 

to  low     orcial.  This  suggests  that  carcass  grades  of  further 
ran.     :ld  be  associated  with  further  differences  in  oleo  fat 
yields. 

•••■do  "roups  i  -eribed  above,  dif- 

in  oleo  fat  yields  due  to  sex  were  noted.  Cleo  yields 
a  half  art,  especially  at  lighter  a.-rrcass  weights,  t      to 

0  yields  from     •  carcasses.  This  tendency 
noted  when  coaparil     »0  weights  from  steer  carcasses  grading 
choice,  top  and  average  good  and  heifer  care  top  and 

rage  good.   At  a  carcass  weight  of  350  pounds  the  heifer  oleo 
yield     these  grades  tended  to  be  aiat  pounds  heavier  than  the 
steer  oleo  yields.  However,  at  of  600  pounds, 

'ar  yields  were  on  the     .go  only  three  pounds  '■    -  r. 
In  the  low  gradln        heifer  vie  Iris  tended  to  be  about  1.5 
pounds  heavier  tl         °r  yields  fron  carcass  of  350  pounds. 
But,  from  SCO  pound  carcasses,  the  steer  yields  tended  to  be 
out  1.2  pounds     ler  than  heifer  oleo  fat  yields. 


^9 

oed 

It  was  not  possible  in  this  study  to  test  significant  dif- 
ferences between  oieo  yields  from  particular  breeds.  The  data 
vrere  mostly  from  the  Hereford  breed.  Even  by  pooling  oleo  weights 
from  all  other  breeds  collected,  only  a  few  tests  of  significance 
could  be  made  of  oleo  yields  from  Herefords  and  non-Here fords. 
Referring  to  Table  9,  oleo  yields  from  the  28  non-Hereford  heifers 
grading  commercial  were  compared  with  oleo  yields  from  the  68 
Hereford  heifers  of  the  same  grade.  It  was  found  from  this  test 
that  the  adjusted  oleo  yields  from  the  68  Hereford  heifers  were 
significantly  heavier  than  the  oleo  yields  from  the  non-llerefords. 
However,  the  relationship  between  oleo  weights  and  carcass  weights 
from     -^rei'ord  and  non-Hereford  heifers  Mfcg  not  seriously 
different. 

APPLICATION  TO  MARKET  IWO  BY  C ARC AS" 

Application  of  estimated  by-product  yields  would  depend  on 
how  the  value  of  by-products  would  be  handled  when  slaughter 
cattle  were  marketed  by  carcass  weight  and  grade.  It  seems  ap- 
parent that  the  packer  must  either  reflect  the  value  of  by-products 
through  carcass  prices  offered  or  by-products  must  be  bought 
separately  from  carcasses.  Some  of  the  major  by-products  such  as 
hide,  oleo  fat,  and  perhaps  fancy  meats  might  be  of  enough  value 
to  consider  marketing  on  a  weight  and  grade  basis.  However,  if 
this  were  done,  prices  for  each  of  these  items  besides  carcass 
prices  would  be  offered  by  the  packer  when  bidding  for  slaughter 
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cattle.  So  many  prices  would  certainly  complicate  bargaining 
decisions  and  market  price  reporting.  Consequently,  at  the 
present  time,  this  method  of  marketing  by-producti  probably  would 
be  considered  impractical.  Thus  it  Is  likely  that  if  slaughter 
cattle  were  marketed  by  carcass  weight  and  grade,  the  value  of 

-product!  would  be  reflected  through  the  carcass  prices  bid  by 
packers. 

The  question  then  arises  as  to  how  packers  could  accurately 
reflect  the  value  of  by-products  back  to  farmer*  through  prices 
pe1'  hundred  pounds  carcass      t,  It  is  probable  that  the  same 
procedure  used  to  reflect  the  value  of  by-products  through  live 
weight  prices  in  the  present  system  of  marketing  could  t1ust  as 
effectively  be  used  to      this  reflection  through  carcass 
prices  in  marketing  by  enrcass  weight  and    &e«  However  in  the 
interest  of  finding  the  most  accurate  way  to  reflect  the  value 
of  by-products  back  to  farmers,  consideration  should  be  given 
to  the  possibility  of  estimating  by-product  yields  on  ■  differ- 
ential basis  rather  than  on  an  average  basis. 

F.ngelman  has  suggested  that  current  values  of  by-products 
per  hundred  pounds  carcass  weight  can  easily  be  calculated  from 
estimated  by-product  yields  whioh  are  expressed  as  a  percentage 
weight  of  the  carcass.1  He  explained  that  by  merely  multiplying 
the  current  price  per  pound  by  the  by-product  percentage  yield 
of  carcass  weight  by  one  hundred,  the  value  of  the  by-product 


i/Engelman's  suggestion  and  explanation  was  received  through 
correspondence . 
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per  hundred  pounds  carcass  weight  could  be  obtained.  For 
example,  if  the  estimated  hide  percentage  of  cattle  yielding 
carcasses  weighing  *+00  pounds  was  15  percent  and  the  current  hide 
price  was  20  cents  per  pound,  the  value  of  the  hide  per  hundred 
pounds  carcass  weight  would  be  $3.00  (15  x  $  .20  x  100  ■  I3«00K 
A  mathematical  justification  of  this  calculation  is  presented  in 
Appendix  C. 

Hide  and  oleo  fat  percentage  yields  by  carcass  weights  were 
calculated  in  the  covariance  analysis  of  factors  which  affect 
yields  of  these  by-products.  Therefore,  if  the  results  of  this 
study  were  to  be  used  as  explained  above,  hide  and  oleo  fat 
percentages  for  different  grades  and  weights  of  carcasses  from 
Hereford  steers  and  heifers  could  be  read  from  Figures  1  and  2. 
However,  it  would  probably  be  more  convenient  to  have  these 
schedules  of  hide  and  oleo  percentages  and  carcass  weights  in 
a  table  form.  Such  a  table  of  the  estimated  hide  percentages 
would  appear  as  in  Table  12.  A  schedule  of  the  estimated  oleo 
percentages  shown  in  Fig.  h   would  appear  as  in  Table  13. 

It  usually  would  be  desirable  to  calculate  an  estimate  of 
the  value  of  by-products  per  hundred  pounds  carcass  weight  for 
carcasses  weighing  within  a  certain  hundred  pound  weight  range. 
In  this  case,  the  hide  and  oleo  percentages  which  were  associated 
with  the  carcass  weight  falling  in  the  middle  of  the  weight 
range  desired  would  be  used  in  the  calculation.  For  example, 
the  by-product  percentage  associated  with  the  carcass  weight 
of  *+50  pounds  would  be  used  in  calculating  the  value  of  by- 
products for  carcasses  weighing  between  ^00  and  500  pounds. 
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Table  12.  A  schedule  of  hide  percentages  in  significant  sex, 
season  and  grade  groupings  by  carcass  weight. - 

t  Steers  Heifers 

Carcass : Winter : Summer tV/inter  tSummer 

weight  :Good   :  Commercial  :Good    :  Commercial:       : 
(lbs. ) t Percent:  Percent    ;Percent  :  Percent   : Percent: Percent 

*f00  15.82  16.92  15.28  16.69  15.35  l*f.68 

**5o  15.09  16.19  l^M  15.02  11+.69  l*+.02 

500  IJ+.36  15.M-6  13.68  13.35  1^.03  13.36 

550  13.63  1U-.73  12.88  11.68  13.37  12.70 

600  12.90  l*f.00  12.08  10.01  12.71  12.  Ch 

i/Data  are  from  Figs.  1  and  2. 


Table  13.  A-  schedule  of  oleo  fat  percentages  in  significant 
grade  and  sex  groupings  by  carcass  weight. 1 

Steers  Heifers 

Carcass  :  Choice, Top.:  Low  Good, Top. :       :  Top.&Ave;  Low  Good, 
weight  :  &   Ave.  Good:  £  Ave.  Com.   :Choice  :  Good    :  Top  &   Ave. 
(lbs.)  :   Percent  :    Percent   :Percent:  Percent  :  Com.  % 

>f00  lf.0 

**50  h.2 

500  If  .If 

550  If.  5 

600  h.7 

2/Data  calculated  from  estimated  physical  yields  presented 
in  Fig.  if. 


3.2 

6.8 

3.6 

6.6 

3.8 

6.if 

lf.O 

6.3 

if. 2 

6.2 

5.2 

3.5 

5.2 

3.7 

5.2 

3.8 

5.2 

?'9 

5.2 

With  Tables  12  and  13  and  current  prices  of  hide  and  oleo, 
an  estimated  value  of  these  two  items  per  hundred  pounds  carcass 
weight  could  easily  be  calculated  as  previously  explained.  Of 
course,  hide  and  oleo  are  only  two  of  the  many  by-products  of 
cattle  slaughter.  Further  research  might  result  in  estimated 
percentage  yields  of  all  or  some  of  the  other  by-product  items. 
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However,  all  by-products  could  be  considered  if  credits  for  offal 
were  available  by  carcass  ■..'eight*  Some  packers  under  the  present 
live  Might  system  of  marketing  currently  estimate  the  value  of 
offal  by  carcass  wight.  Thus,  if  Tables  12  and  13  were  complete 
and  accurate  and  offal  credits  were  available  by  carcass  weight, 
an  estimate  of  the  value  of  all  by-products  per  hundred  pounds 
carcass  weight  could  be  calculated  for  cattle  of  different  classes, 
breeds,  sexes,  grades  and  slaughtered  in  different  seasons  of  the 
year. 

ctual  application  by  the  packer  of  these  estimated  by- 
product values  in  determining  carcass  weight  prices  to  be  bid, 
might  possibly  be  made  in  the  following  way.  As  previously 
stated,  the  value  of  by-products  from  cattle  slaughter  usually 
exceeds  all  slaughtering  and  selling  costs  of  the  packer.  This 
means  that  when  marketing  by  carcass  weight  and  grade,  the  car- 
cass price  bid  by  packers  for  some  carcasses  would  be  more  than 
the  wholesale  price  of  such  carcasses.  Thus,  in  determining 
carcass  prices  to  bid,  the  packer  might  begin  with  the  wholesale 
price  quotations  on  carcasses.  These  prices  usually  would  be 
classified  by  hundred  pound  weight  groups,  carcass  grades,  and 
into  classes  of  steers  and  heifers,  cows,  bulls,  and  veal  calves. 
Through  the  use  of  estimated  hide  and  oleo  percentage  yields  and 
offal  credits  by  carcass  weight,  the  value  of  by-products  per 
hundred  pound  carcass  weight  can  be  calculated  for  each  grade  and 
weight  classification  of  the  wholesale  price  quotations.  By 
subtracting  slaughtering  and  selling  costs  per  hundred  pounds 


carcass  grade  and  weight  group  of  the  wholesale  price  quotations. 
Then  the  wholesale  prices  in  each  grade  and  weight  group  could 
be  adjusted  according  to  the  relationship  of  slaughtering  and  sel- 
ling costs  to  the  value  of  by-products  to  determine  the  carcass 
price  to  be  bid  for  specified  carcasses. 

It  vras  indicated  in  this  study  that  differences  in  the  yield 
of  by-products  are  associated  not  only  with  carcass  grade  and 
weight  but  also  with  other  factors  such  as  breed,  sex,  and  season 
of  the  year.  If  these  differences  in  the  yield  of  by-products 
associated  with  factors  other  than  carcass  weight  and  grade 
were  of  enough  value  to  be  of  economic  importance,  the  packer 
would  certainly  consider  such  factors  when  determining  prices 
to  offer  for  carcasses.  For  instance,  according  to  this  study, 
packers  could  afford  to  bid  more  per  hundred  pounds  carcass 
weight  for  Hereford  steer  carcasses  grading  commercial  and  weighing 
500  to  600  pounds  than  for  carcasses  of  the  same  weight  and  grade 
yielded  by  Hereford  heifers.  Both  the  hide  and  oleo  yields  tended 
to  be  heavier  from  Hereford  steers  than  from  Hereford  heifers  at 
this  weight  and  grade.  Further  research  on  estimated  by-product 
yields  probably  would  reveal  other  such  instances  and  determine 
what  factors  other  than  carcass  grade  and  weight  that  would  need 
to  be  considered  by  the  packer.  However,  since  estimated  by- 
product percentage  yields  determined  in  such  research  would  be 
classified  into  these  factors,  the  packer  could  determine  what 
carcass  prices  to  bid  for  any  such  specified  carcasses  as  pre- 
viously explained  in  the  above  paragraph. 
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If  it  were  found  necessary  to  determine  separate  carcass 
prices  to  be  bid  for  cattle  of  different  breed  and  sex,  the  buyer 
could  be  informed  of  these  prices  and  bid  accordingly.  In  other 
words,  the  buyer  might  offer  a  different  bid  for  carcasses  of 
the  same  weight  and  grade  when  buying  two  lots  of  cattle  of 
different  breed  or  sex.  In  buying  lots  of  cattle  that  included 
both  sexes  or  more  than  one  breed,  the  packer  buyer  could  offer 
a  separate  schedule  of  carcass  prices  for  each  homogeneous  group 
of  cattle  in  the  lot.  This  could  be  done  since  in  marketing  by 
carcass  weight  and  grade,  the  identity  of  animals  are  maintained 
through  the  slaughtering  process.  Of  course,  the  packer  buyer 
could  also  estimate  average  carcass  prices  that  should  be  bid 
for  all  the  animals  in  a  mixed  lot  instead  of  a  separate  price 
for  each  group.  This  would  have  to  be  done  in  the  case  of  cattle 
that  were  crossbred,  since  the  buyer  would  probably  not  be  given 
carcass  prices  to  be  bid  for  such  cattle. 

Factors  that  affect  the  quality  of  by-products  to  the  packer 
which  may  be  observed  in  the  live  animal  would  also  have  to  be 
taken  into  consideration  by  the  packer  buyer.  The  branding  of 
cattle  and  grub  infestation  of  cattle  affect  the  value  of  hides 
considerably.  It  is  common,  for  a  spread  of  as  much  as  six  cents 
per  pound  to  exist  between  branded  and  native  hide  prices.  The 
spread  between  grubby  and  grub  free  hides  is  usually  smaller. 

It  might  be  possible  for  the  packer  through  the  use  of 
estimated  hide  percentage  yields  to  inform  the  packer  buyer  to 
make  discounts  of  a  certain  amount  for  grubby  or  branded  hides. 
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For  example,  assume  that  branded  stoor  hido3  wore  worth  six 
cents  less  per  pound  than  native  steer  hides  and  the  hide  per- 
centage yield  associated  with  steer  carcasses  weighing  300-IK)0 
and  grading  good  was  18  percent.  The  discount  for  such  carcasses 
would  be  C51.08  per  hundred  pounds  carcass  weight.  (18  :•:  .06  x 
100  ■  $1,08)  Discounts  for  other  reasons  might  be  handled  this 
same  way  if  the  cause  of  such  discounts  were  evident  in  the  live 
animal. 

An  attempt  was  made  in  this  section  to  discuss  how  estimated 
by-product  yields,  particularly  hide  and  oleo  fat  yields,  might 
possibly  be  applied  if  slaughter  cattle  were  marketed  by  carcass 
weight  and  grade.  It  x*as  not  intended  to  conclusively  decide 
the  desirability  and  practicability  of  this  use  of  estimated 
by-product  yields.  It  seems  that  this  question  would  depend 
mostly  upon  the  variability  of  by-product  yields  which  existed 
among  similar  cattle  that  yielded  carcasses  of  the  same  weight 
and  grade.  The  degree  of  such  variability  is  probably  the  major 
limiting  factor  to  the  degree  of  accuracy  in  payments  to  farmers 
for  by-products  which  may  be  obtained  through  the  use  of  estimated 
by-product  yields.  For  it  is  apparent  that  due  to  such  variability 
some  inequities  in  the  payment  for  by-products  would  occur  even 
if  estimated  by-product  yields  could  be  practically  applied  to 
individual  animals.  Thus  extensive  research  is  needed  to  estimate 
by-product  yields  with  a  probable  error  as  small  as  possible.  Ad- 
ditional costs  of  applying  such  estimates  would  then  need  to  be 
weighed  against  possible  gains  in  accuracy  before  the  desirability 
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of  using  estimated  by-product  yields  as  described  could  be 
determined. 

SUMMARY  AND  CONCLUSIONS 

This  study  consists  of  two  phases:   (1)  Analysis  of  factors 
affecting  hide  and  oleo  yields,  (2)  application  of  this  analysis 
to  the  marketing  of  slaughter  cattle  by  carcass  weight  and  grade. 
The  first  phase  included  a  study  of  methods  of  analysis  from 
which  it  was  concluded  that  the  appropriate  procedure  was  to 
apply  the  covariance  method  in  the  determination  of  factors 
affecting  hide  and  oleo  fat  yields.  Involved  in  the  second  phase 
was  a  discussion  of  practical  methods  of  handling  the  value  of 
by-products  in  the  live  weight  and  carcass  weight  and  grade 
systems  of  marketing. 

Carcass  weight,  grade,  season  of  slaughter,  sex  and  breed 
were  found  to  be  associated  with  differences  in  hide  yields  which 
were  significant  from  a  statistical  point  of  view.  No  attempt 
was  made  to  determine  the  economic  significance  of  these  differences. 
Carcass  weight  was  the  most  important  factor  associated  with  hide 
yields.  As  carcass  i/eight  increosed,  hide  yields  increased  but  at 
a  decreasing  rate.  For  example,  hide  yields  from  Hereford  steers 
slaughtered  in  the  winter  and  having  a  carcass  grade  of  good  or 
commercial  tended  to  increase  10.9  pounds  as  carcass  weight  in- 
creased from  350  to  *f50  pounds,  but  hide  yields  increased  only 
6,7   pounds  as  carcass  weight  increased  from  500  to  600  pounds. 

Some  of   the  variability  of  hide  yields  from  carcasses  of  the 
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same  weight  was  explained    the  influence  of  other  factors. 
Adjusted  hide  \7eights  from  winter  steers  grading  commercial  were 
found  to  average  about  five  pounds  heavier  than  hide  weights  from 
steers  grading  good.  The  effect  of  carcass  grade  on  hide  yields 
varied  in  different  seasons  of  slaughter  and  with  the  sex  of  the 
animal.  In  this  study,  no  significant  differences  among  hide 
weights  from  heifers  were  found  to  be  associated  with  carcass 
grade.  However,  it  is  probable  that  this  was  due  to  the  small 
spread  of  grades  from  which  hide  weights  were  collected.  Hides 
from  Herefords  slaughtered  in  the  winter  tended  to  be  heavier 
than  hides  from  summer  slaughter.  With  steers  grading  good,  this 
difference  tended  to  be  about  3.5  pounds.  Steer  hides  were  on 
the  average  consistently  heavier  than  heifer  hides.  Of  the  three 
tests  possible  in  this  study  within  the  good  and  commercial 
grades  of  the  Hereford  breed,  steer  hides  averaged  2  to  6  pounds 
heavier  than  heifer  hides.  From  the  limited  testing  in  this  study, 
it  was  concluded  that  breed  would  cause  part  of  the  variability 
of  hide  yields  from  carcasses  of  the  same  weight.  For  this  reason, 
only  hide  weights  from  one  breed,  cattle  showing  predominate 
Hereford  breeding,  were  used  when  studying  the  influence  of  other 
factors. 

Carcass  weight,  grade,  sex  and  breed  were  found  to  be  associated 
with  significant  differences  in  olco  fat  yields.  Oleo  fat  yields 
from  Hereford  steers  tended  to  increase  about  5.79  pounds  per 
hundred  pounds  increase  in  carcass  "•eight.  The  increase  in  oleo 
fat  yields  from  Hereford  heifers  per  hundred  pounds  carcass  weight 


59 

was  k*77   pounds.      rel  : ionship  of  oleo  weights  to  carcass 
weight  was  not  affected  greatly  by  carcass  grade  or  3ex,  but 
these  factors  along  with  breed  were  found  to  cause  some  of  the 
variability  of  oleo  fat  yields  from  carcasses  of  the  same  weight. 
Oleo  fat  xreights  from  Hereford  steer  carcasses  grading  choice, 
top  and  average  good  and  from  carcasses  grading  low  good  to  low 
commercial  formed  two  homogeneous  groups.  The  adjusted  oleo  fat 
weights  of  the  higher  grading  groups  of  steers  averaged  three 
pounds  heavier  per  head  than  fat  weights  from  the  lower  grading 
steers.  With  heifers,  oleo  fat  weights  from  choice  carcasses, 
top  and  average  good,  and  low  good  through  average  commercial 
grade  carcasses  formed  three  homogeneous  groups  which  were  sig- 
nificantly different  from  each  other.  Fat  weights  from  choice 
heifer  carcasses  were  estimated  to  be  six  pounds  heavier  than 
fat  weights  from  top  and  average  good  grade  heifer  carcasses. 
Oleo  fat  weights  from  carcasses  grading  top  and  average  good  were 
on  the  average  seven  pounds  heavier  than  fat  weights  from  carcasses 
grading  low  good  to  low  commercial.  This  indicates  that  carcass 
grades  of  even  wider  range  might  have  quite  an  effect  on  oleo 
fat  yields— the  higher  the  grade,  the  larger  the  yield  of  oleo 
fat. 

Oleo  yields  from  heifer  carcasses  weighing  350  pounds  and 
grading  above  low  good  tended  to  be  six  pounds  heavier  than  from 
similar  steer  carcasses.   It  a  carcass  weight  of  600  pounds, 
the  heifer  yields  were  about  three  pounds  heavier  than  steer 
yields.  The  lower  grading  group  reflected  this  same  trend  to  a 
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lesser  degree — 1.5"  and  1.2  pounds  heavier,  respectively.  This 
tendency  of  relatively  heavier  oleo  fat  yields  from  heifers  at 
lighter  c     mi  weights  r.      splained  by  the  fact  that  heifers 
finish  at  lighter  weights  than  steers. 

Only  limited  analysis  was  possible  in  this  study  with  respect 
to  breed  as  a  factor  affecting  oleo  fat  yields.  Some  of  the 
variability  of  oleo  fat  yields  was  reduced  when  only  one  breed 
was  considered.  Tests  showed  a  significant  difference  between 
oleo  yields  from  cattle  of  predominate  Hereford  breeding  and 
from  cattle  of  other  than  Hereford      ing. 

In  the  second  part  of  this  study,  an  attempt  was  made  to 
determine  how  estimated  differential  by-product  yields  such  as 
found  in  this  study  might  be  applied  to  the  carcass  weight  and 
grade  system  of  marketing  slaughter  cattle.  It  was  shown  that 
estimated  differential  by-product  yields  expressed  as  percentages 
of  carcass  weight  could  easily  be  converted  to  current  values 
per  hundred  pounds  carcass  weight.  This  was  done  by  multiplying 
the  by-product  percentage  tines  the  current  by-product  price 
per  pound  times  one  hundred.  ?>y  this  method  the  packer  could  use 
estimated  by-product  yields  to  determine  differential  by-product 
credits  for  different  cattle.  Using  these  differential  by- 
product credits,      ated  killing  and  selling  costs  per  hundred 
pounds  carcass  weight  and  wholesale  carcass  prices,  the  packer 
could  determine  prices  to  bid  for  carcasses  of  different  vreight 
and  grade.  If  by-product  credits  were  differentiated  according 
to  factors  as  found  in  this  study,  the  packer  would  probably 
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determine  separate  prices  to  be  bid  for  carcasses  of  different 
weight,  grade,  sex  and  breed.      cm  of  year  night  also  be 
considered.  With  these  prices,  the  buyer  could  determine  what 
prices  to  offer  by  conslderin         nd  predominate  breeding 
of  the  cattle  being  bought.  Other  factors  which  could  be  observed 
in  the  live  animal  tad  which  affect  the  value  of  by-products 
such  as  grubs  and  branding,  would  need  to  be  considered  by  the 
packer  buyer.  Discounts  per  hundred  pounds  carcass  weight  for 
such  factors  could  be  calculated  by  multiplying  the  loss  in  value 
of  the  by-product  times  the  estimated  by-product  percentage  yield 
of  the  carcass  weight.  More  responsibility  would  be  placed  upon 
the  packer  buyer  in  determining  what  carcass  prices  to  bid  for 
1  ts  of  cattle  which  contained  animals  of  both  sexes  and  mixed 
breed!: 

It  was  suggested  that  the  above  described  use  of  estimated 
by-product  yields  might  be  a  possible  method  of  reflecting  back 
to  farmers  a  differential  by-product  credit  when  slaughter  cattle 
were  marketed  by  carcass  weight  and  grade.  There  are  undoubtedly 
many  complications  to  such  a  method  \/hich  the  writer  has  failed 
to  discuss.  However,  it  was  concluded  that  the  desirability  and 
practicability  of  this  method  would  depend  mainly  upon  the 
variability  of  by-product  yields  from  similar  cattle.  For,  the 
accuracy  of  this  method  depends  directly  upon  the  variability 
of  the  value  of  by-products  from  cattle  yielding  the  same  weight 
and  grade  of  carcass  and  of  the  same  sex  and  breed.  It  is  evident 
that  some  inequities  in  the  payment  for  by-products  would  occur 
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in  this  Method  of  reflecting      ilae  of  b;  to  the 

■lability  of  by-product  yields.  Further  research  will  be 
required  to  determine  tta   I  ;ree  of  this  variability.  The  only 
hat  exact  payment*  could  bo  made  would  be  to  determine  by- 
product credits  according  to  the  by-product  yield  of  each  in- 
dividual animal  or  lot  as  determined  after  slaughter.  Consldor- 
lon  should  at  least     ..von   to  the  possibility  of  using  this 

:hod  on  the  major  by-product  items. 

It  is  probable  that  nore  attention  would  be  given  to  the 
value  of  by-products  by  both  packer  and  farmers  under  the  carcass 
weight  and  grade  system  of     itlng«  The  effect  of  the  value  of 
by-products  on  the  worth  of  the  animal  to  the  ?aci:cr  ana  thus  to 
the  farmer  would  probably  be  more  evident.  However,  since  by- 
product credits  are  involved  in  any  system  of  slaughter  cattle 
:eting,  no  new  problem  would  necessarily  arise  with  respect 
to  by-products  in  shifting  from  a  live  weight  to  a  carcass  weight 
and  grade  system  of  marketing.   It  is  probable  that  the  same 
method  used  to  consider  the  value  of  by-products  in  the  present 
system  of  marketing  could  just  as  effectively  be  used  to  reflect 
the  value  of  by-products  in  carcass  prices  under  marketing  by 
carcass  weight  and  grade.  Further  research  will  be  required  to 
be  able  to  we    additional  costs  against  possible  gains  in 
accuracy  of  the  different  methods  of  reflecting  the  value  of  by- 
products under  marketing  by  carcass  weight  and  grade. 
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APPENDIX  A 


Form  II. 

Marketing  Slaughter  Cattle  by  Carcass  Grade  and  Weight 
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Form  III. 

Meeting  Slaughter  Cattle  by  Carcass  Grade  and  Weight 
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Table  1*+  presents  the  carcass  weight  and  hide  percentage 
weight  data  on  77   winter  Hereford  steers  which  were  collected 
for  this  study  and  the  basic  calculations  necessary  for  the 
covariance  analysis.  This  table  corresponds  to  Table  12.1  on 
page  313  of  Snedecor's  book,  Statistical  Methods.  The  next  step 
in  the  analysis  was  to  tost  the  significance  of  the  adjusted 

am  of  the  5  third  grade  groups.  This  test  is  explained  on 
pages  319  and  320  of  Snedecor's  book.  The  F  ratio  was  significant 
at  the  five  percent  level  which  indicates  that  the  moans  of  the 
hide  percentages  of  the  5  groups  did  not  cone  from  the  s; 

vtistical  population.  The  conclusion  was  that  the  carcass 
weight  does  not  explain  the  differences  among  the  hide  percentage 
weights,  the  group  means  of  the  hide  percentages  were  still  sig- 
nificant after  the  carcass  weights  were  adjusted  to  a  common 
weight  basis.  Evidently  carcass  grade  influenced  the  hide 
percentage  yield. 

The  next  step  was  to  determine  if  third  of  a  carcass  grade 
significantly  influenced  hide  yields  within  a  full  grade.  These 
tests  are  shown  in  Tables  15  and  16.  The  adjusted  means  of  the 
third  grade  groups  within  either  the  good  or  commercial  v;ere  not 
significant,  but  Table  17  shows  that  the  means  of  the  hide  percent- 
ages adjusted  to  a  common  carcass  weight  of  the  good  and  commercial 
carcass  grades  taken  as  two  groups  were  significantly  different. 
Thus  the  conclusion  is  that  full  carcass  grades  were  a  factor 
associated  with  significant  differences  in  hide  yields  of  the  77 
Hereford  steers  slaughtered  in  the  winter  that  were  used  in  this 
study. 
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Table  18  shows  the  regression  and  correlation  data  of  the 
5>  third  grade  croups.  Significant  correlation  coefficients 
were  evidence  that  carcass  weight  influences  hide  yields.  Table 
19  shows  the  test  made  of  the  significance  of  the  regression 
coefficients  of  the  5  groups.  The  F  ratio  was  not  significant 
which  indicates  that  carcass  grade  did  not  affect  the  relation- 
ship of  hide  percentage  yield  to  carcass  wight.  The  regression 
coefficient  calculated  from  the  pooled  suns  of  squares  and 
products  in  Table  18  would  be  a  better  coefficient  to  use  in 
the  regression  equation  than  the  individual  group  regression  co- 
efficients. Thus,  the  regressions  of  the  good  and  commercial 
grade  '.-inter  steers  shown  in  Fig.  1  are  the  same.  These  sane 
tests  of  significance  of  adjusted  group  means  and  regressions, 
Tables  V?   and  19,  were  employed  in  determining  whether  season  of 
the  year,  sex,  or  breed  were  factors  affecting  hide  yields. 
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APPENDIX  C 

It  was  proposed  to  prove  that  the  value  of  hides  per 

hundred  pounds  carcass  weight  can  be  calculated  by  multiplying 

the  current  hide  price  per  pound  by  the  hide  percentage  yield 

of  the  carcass  weight  times  one  hundred.  The  following  symbols 

were  used  to  express  the  given  and  unknown  factors: 

Given:  Hide  price  per  pound  -  P 
Carcass  Weight  -  C 
Hide  percentage  yield  of  carcass  wight  -  H 

Unknown:  Value  of  hide  per  hundred  pound 
carcass  weight  -  X 

It  follows  that  H  x  C  would  equal  the  total  weight  of  the 

hide  yielded.  P(H  x  C)  would  equal  the  total  value  of  the  hide. 

Then  the  total  value  of  the  hide  P(H  x  C)  divided  by  the  carcass 

weight  C  would  equal  the  value  of  the  hide  per  pound  of  carcass 

weight.  By  multiplying  this  value  by  100  the  value  of  X  or 

the  hide  per  hundred  pounds  carcass  weight  would  be  obtained. 

Thus  it  follows  that: 

p.(H  *  c>  x  100  «  X 
The  value  of  C  may  be  cancelled  out  without  changing  the 

value  of  the  fraction  P(H  x  C).  Thus,  P  x  H  x  100  ■  X  or  in 

C 
other  words  the  hide  price  multiplied  by  the  hide  percentage 

times  100  would  equal  the  value  of  the  hide  per  hundred  pounds 
carcass  weight. 
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In  recent  years,  economists  in  the  field  of  livestock  market- 
ing in  the  United  States  have  expressed  an  interest  in  the  system 
of  marketing  slaughter  livestock  by  care;,  as  weight  and  grade. 
Thi3  system  of  marketing  was  first  used  in  other  countries  and 
has  apparently  been  successful  in  the  marketing  of  slaughter 
hogs  in  Sweden,  Dcnr.  r  ,  England |  and  Canada.  In  this  market- 
ing systc     lent  is  made  after  livestock  are  slaughtered  and 
on  tlie  b  .is  would 

eliminate  the  |  rocedure  in  our  present  live     ht  syste 
marketing  in  which  the  packer  buyer  estimates  the  valttt  of  live 
animals  based  on  the  anticipated  value  of  carer sses  and  I 
products.  Thus,  some  economists  have  thought  that  the  differ- 
ences In  value  to  the  packer  of  different  animals  would  tend  to 
be  more  accurately  reflected  back  to  farmers  in  the  system  of 
marketing  by  carca3s  weight  and  grade  than  in  the  live  weight 
system,  iartially  because  of  thi3  possibility,  the  North  Central 
Livestock  Marketing  Research  Committee  established  a  regional 
project  to  study  the  desirability  and  practicability  of  market- 
ing slaughter  livestock  by  care  ss  weight  and  grade.  Such  a 
study  necessarily  involves  at  least  some  consideration  of  the 
handling  of  by-products  as  well  as  the  carcasses.  Thus,  one  as- 
pect of  the  regional  project  will  be  an  analysis  of  the  by-product 
data  collected  by  the  cooperating  states  for  t     .r; ose  of  de- 
termining differential  by-product  credita     h  should  be  allc\ 
for  carcasses  cf  different  classes,  wc  .   Jhe 

general  purpose  of  the  by-product  study  presented  here  Ml  to 
contribute  to  and  cooperate  with  thi3  by-product  analysis  of  the 


2 


Cooperative  .osenrch  Project. 

In  lieu  of  this  gener  '  resources  or  uatr.  avail- 

able, two  major  objectives  may  be  listed  for  this  study:   (1)  To 
determine  factors  affect        and  oleo  fat  yields  from  cattle 
slaughter,  (2)  To  a     the  results  of  this  analysis  to  the 
marketing  of  slaughter  cnttle  by  carcass  weight  and  grade.  In- 
cluded with  the  first  objective  was  a  consideration  of  methods  of 
analyzing  by-product  data.  Involved  in  the  second  objective  was 
a  discussion  of  methods  of  handling  the  value  of  by-products  in 
the  live  weight  and  carcass  weight  and  grade  system  of  marketing. 

The  covariance  method  of  analysis  was  found  to  be  most  ap- 
] licable  in  the  determination  of  factors  affecting  hide  and  oleo 
fat  yields.  The  data  used  in  this  analysis  were  collected  by 
the  hans;   i  ricultural  Experiment  Station  through  the  cooper- 
ation of  a  commercial  meat  packer  and  in  connection     the  re- 
search :roject,  "KarketiJ       '.iter  Cattle  by  Care       ht 
and  Grade."  Those  ted  of  a  record  of  the  hide  weights, 

.  carcass  gi       :tes  of  slaughter,  and  the 
breed  of  233  steers  and  135  heifers. 

The  first  step  in  the  covariance  analysis  was  to  classify 
c  .re  .as  weights  and  corresponding  hide  and  oleo  fat  weights  into 
homogeneous  groups  according  to  the  factors  being  tested — carcass 
grade,  season  of  slaughter,  sex,  and  breed.  With  the  data  so 
classified,  one  test  of  the  effect  of  these  factors  on  hide  or 
oleo  fat  yields  involved  the  testing  for  significance  of  the  dif- 
ferences of  by-product  yields  from  animals  which  were  homogeneous 
with  respect  to  all  the  above  factors  except  the  one  being  con- 


sidered.  For  example,  if  hide  weights  from  cattle  of     :.me 
breed,  sex,  an     ion  of  slaughter  which  yielded  crcrsaes  of 

:ood  grade  ware  significantly  different  from  the  hide 
weights  of  similar  cattle  v     /folded  conncrci;;!  grads  c  r- 
I9M,  it  would  be  concluded  that  carcass  erode  was  a  factor 
sociated  with  differences  in  hide  yields.  In  such  testing,  the 
effect  on  hide  or  oleo  fat  yields  of  the  differences  in  carcass 
weights  between  the  classified  groups  was  eliminated  by  the  ad- 
justing of  raenn  of  hide  and  oleo  fat  yields  to  a  common  swan 
carcass  weight.  This  is  part  of  the  irocedure  of  the  covariance 
analysis  and  was  made  | ossible  through  the  use  of  regression 
equations  of  the  hide  and  oleo  Tat  yields  on  carcass  weight.  A 

nificant  correlation  was  considered  evidence  of  the  associ- 
ation of  carcass  weight  with  differences  in  hide  and  oleo  fat 
yields.  The  testing  of  significance  between  regressions  of  the 
classified  grcu; s  of  hide  and  oleo  fat  weights  on  carcass  weights 
provided  another  te3t  of  the  effect  on  hide  and  oleo  fat  yields 
of  ■■  on  of  slaughter,  sex,  and  breed.  The 

vtity  and  distribution  of  the  data  available  limited  the 
analysis  tc  the  choice,  good,  and  commercial  grades  and  to  cottle 
of  predominate  Hereford  breeding.       .estir-      possible  be- 
tween cattle  of  predominant  Hereford  breeding  and  cattle  of  other 
breeds. 

In  the  analysis  of  factors  affecting  hide  yields,  all  of  the 
factors  considered  were  found  to  be  associated  with  differences 
in  hide  yields  which  were  significant  from  a  statistical  point 
of  view.  No  attempt  was  made  to  determine  the  economic  signi- 


ficance  of  these  differences.  It  was  found  that  hide  yields 
tended  to  increase  at  a  decreasing  rate  as  carcass  weight  in- 
creased. For  example,  hide  yields  from  Hereford  steers  slaught- 
ered in  the  winter  and  having  a  carcass  grade  of  good  or  w 
mercial  tended  to  increase  10.9  pounds  as  carcass  weight  increased 
from  350  to  450  pounds,  but  hide  yields  increased  only  6.7  pounds 
as  csi         t  increased  from  500  to  600  pounds.  Hide  yields 
from  commercial  cr-ide   steer  c:;rcisses  tended  to  be  five  rounds 
heavier  than  hid*  yields  fron  similar  carcasses  grading  good. 
IIov;cvcr,  this  relationship  of  hida  yields  froa  rood  and  com- 
mercial carcasses  varied  fron  cattle  of  different  sax  and    ;on 
of     hter.  I.     dficnnt     ;rcnces  of  ';ide  yields  fron 
heifers  were  found  to  be  associated  with  carcass  grade.  This 
may  have  been  due  to  the  aaall  apr*       r  ;de3  of  heifer  car- 
casses on  which  tests  were  |  033ible — low  rood  to  low  commercial. 
Hides  from  cattle  slaughtered  in  the  winter  tended  to  be  heavier 
than  hides  from  summer  slaughter.   With  Hereford  steers  grading 
good,  this  difference  was  about  3.5  pounds.  Steer  hides  were  on 
the  average  consistently  heavier  than  heifer  hides.  Of  the  three 
t,e.*ts  possible  in  this  study  within  the  good  and  commercial 

de3  of  the  Hereford  breed,  steer  hides  averaged  2  to  6  jounds 
heavier  than  heifer  hides.  The  limited  testing  , ossible  concern- 
ing breed  indicated  that  differences  in  breed  caused  an  increase 
in  the  variability  of  hide  yields  and  that  i robably  significant 
differences  of  hide  yields  were  associated  with  differences  in 
breed.  In  any  case,  onlj    ;-  froa  the  Hereford  breed  were  used 
in  the  analysis  of  the  effect  of  other  factors  on  hida  yiel-'  . 


In  the  analysis  of  factors  affecting  oleo  fat  yields,  all 
of  the  factors  considered  except  season  of  slaughter  were  found 
to  be  associated  with  si,  nif leant  differences  in  oleo  fat  yields. 
Cleo  fat  yields  from  Hereford  3teers  tended  to  increase  about 
5.79  | ounc3  rer  hundred  pounds  increase  in  carcass  weight.  The 
increase  in  oleo  fat  yields  fron  Hereford  heifers  per  hundr 

unds  eareasfl  wei      s  t.77  .our/is.  Cleo  fat  yields  fron 
steer     ling  choice  to  average  good  v;ere  about  three  iounds 
heavier  than  yields  from  steer  care         Lng  low  good  to  low 
commercial.  Cleo  fat  yi<    Jron  heifer  care       ding  choice 
were  estimated  to  be  3i;c  j  ound3  heavier  than  oleo  fat  yields  from 
to,  and  average  good  grade  heifer  carcasses.  Cleo  fat  yields 
from  these  latter  grade  carcasses  aver     about  seven  pounds 
heavier  than  oleo  fat  yields  from  low  good  to  low  comnercial 
heifer  carcasses.  Thus,  a  direct  relationshi;  was  found  between 
carcass  grade  and  oleo  fat  yields— the  higher  the  grade,  the 
larger  the  yield  of  oleo  fat.  Also  it  was  interesting  to  note 
that  a  significant  difference  occurred  between  oleo  fat  yields 
associated  with  the  average  good  grade  and  the  low  good  grade  of 
both  the  steer  and  heifer  carcasses.  Oleo  fat  yields  from 
heifers  tended  to  be  heavier  than  oleo  fat  yields  from  steers, 
especially  at  lighter  carcass  weights.  For  example,  oleo  yields 
from  heifer  carcasses  weighing  350  rounds  and  grading  above  low 
good  tended  to  be  six  aound3  heavier  than  from  similar  steer 

•••«       c.rcss     .t  of  600,  tha  heifer  yields  were 
about  three  pounds  heavier  than  steer  yields.  The  low  good  to 
low  comnercial  grade  group  reflected  the  sane  trend  to  a  lesser 
degree — 1.5  and  1.2  iounds  heavier  respectively.   The  tests 


lalbla  in  this  study  indicated  that  breed  influences  oleo  fat 
yield.  At  least  some  of  th      bllity  of  oleo  fat  yields  was 
reduced  when  only  the  cattle  of  .     .inate  Hereford  breeding 
were  considered. 

In  the  consideration  of  methods  of  handling  the  value  of 
by-products  in  the  live  weifht  and  carcass  weight  and  grade 
systems  of  marketing  several  conclusions  were  reached.  It  was 
concluded  that  probably  the  only  practical  method  of  handling 
the  value  of  by-products  in  either  system  of  marketing  is  to  re- 
flect this  value  in  the  prices  bid  for  cattle.  This  necessi- 
tates an  estimation  of  by-product  values  in  both  systems  of 
marketing  since  prices  bid  in  both  systems  are  offered  before 
cattle  are  slaughtered.  It  was  considered  that  payments  for  by- 
products on  the  basis  of  actual  by-product  yields  as  determined 
after  slaughter  would  at  best  only  be  practical  for  10M  of  the 
major  by-product  items,  'furthermore ,  it  ITM  concluded  that  the 
method  u  .   n  the  present   .  of  estimating  and 

reflecting  the  valt.      -products  in  prices  bid  per  hundred 
pounda  live  weight  probably  is  as  accurate  as  is  practically 
;ossible  at  the  |     at  tine.  Thi..     od  of  the  live  weight 
system  could  probably  be  U3ed  just  as  effectively  in  reflecting 
the  value  of  by-products  in  prices  bid  per  hundred  pounds  car- 
cass weight  in  the  carcass  grade  and  weight  system  of  marketing. 
Thus,  it  was  concluded  that  no  new  problems  would  necessarily 
arise  with  respect  to  by-products  in  shifting  from  a  live  weight 
to  a  carcass  weight  and  grade  system  of  marketing.  It  is  prob- 
able, however,  that  the  effect  of  the  value  of  by-products  on 


the  worth  of  the  animal  would  be  more  evident  and  receive  rore 
consideration  by  both  packer  and  farmers  under  a  system  of  market- 
ing by  carcass  weight  and  grade. 

Further  consideration  of  the  handling  of  by-products  in 
marketing  by  carcass  weight  and  grade  was  concerned  with  the  de- 
sirability and  practicability  of  using  estimated  differential 
by-product  yields  to  determine  and  reflect  by-product  credits. 
The  following  speculation  was  made  as  to  how  estimated  differ- 
ential by-product  yields  such  as  found  in  this  study  could  be 
used  by  the  packer  in  buying  slaughter  cattle  by  carcass  weight 
and  rrade.  It  w         ".at  estirrte':  differential  by-i  roduct 
yields  e:       as  percentages  of  the  carcass  weight  could  very 
easily  be  converted  to  current  values  per  hundred  pound  carcass 
weight.  This  was  done  by  multiplying  the  by-product  yercentage 
times  the  current  by-product  j  rice  } er  pound  times  one  hundred. 
By  this  method  the  packer  could  use  estimated  by-product  yields 
to  determine  differential  by-product  credits  for  different 
cattle.  Using  these  differential  by-product  credits,  estimated 
killing  and  selling  costs  per  hundred  jounds  carcass  weight  and 
wholesale  carcass  prices,  the  packer  could  determine  prices  to 
bid  for  carcasses  of  different  weight  and  r~rade.  If  by-product 
credits  were  differentiated  according  to  factors  as  found  in  this 
study,  the  packer  probably  would  determine  separate  i rices  to  be 
bid  for  carcasses  of  different  weight,  grade,  sex,  and  breed, 
deason  of  year  would  also  be  considered,  tfith  these  prices,  the 
buyer  could  determine  what  prices  to  offer  by  considering  the 
sex  and  predominate  breeding  of  the  cattle  being  bought.  Other 


£ 


jtor3  which  could  be  observed  in  the  live  animal  and  which 
affect  the  value  of  by-products,  such  as  grubs  and  branding, 
would  need  to  be  considered  by  the  packer  buyer.  Discounts  per 
hundred  pounds  carcass  weight  for  such  factors  could  be  calcu- 
lated by  multiplying  the  loss  in  value  of  the  by-product  times 
the  estimated  by-product  percentage  yield  of  the  carcass  weight. 
More  responsibility  would  be  placed  upon  the  \  acker  buyer  in  de- 
termining what  carcass  j rices  to  bid  for  lots  of  cattle  which 
contain  animal3  of  both  sexes  and  mixed  breeding. 

It  was  concluded  that  the  accuracy  of  payments  to  farmers 
in  the  above  method  of  reflecting  the  value  of  by-products  would 
depend  mainly  upon  the  variability  of  by-product  yields  within 
classified  groups  of  cattle.  The  degree  of  this  variability 

ctor  in  dctcrnin!     .e  extent  to  which  cattle 
a  classified  and  tht  economic  significance  of  differ- 
ences of  by-product  yields  between  classified  groups  of  cattl 
It  should  be  noted  that  some  inequities  oJ    uents  will  occur 
in  any  system  of  reflecting  by-product  credits,  further  re- 
search will  be  required  to  determine  the  extent  of  these  in- 
equities and  to  weigh  additional  costs  against  possible  gains  in 
accuracy  of  the  different  methods  of  reflecting  the  value  of  by- 
products under  marketing  by  carcass  weight  and  grade. 


